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ARYL AMD HKTRROARYL PURINE CQMPODMDS 

The present invention relates to new bicyclic condensed 
pyriniidine compounds, to a process for their preparation, to 
5 pharmaceutical compositions containing them and to their use 
as therapeutic agents, in particular as tyrosine kinase 
inhibitors . 

EP-A-0414386 discloses 4-substituted pyrido [2 , 3-d]pyrimidine 
compounds which are plant fungicides, miticides and 
ic insecticides . 

WO 90/09178 discloses 5, 9-disubstituted purine compounds 
useful in adenosine-mediated lipolysis, cardiovascular 
diseases and broncodilatation , 

15 The present invention provides novel bicyclic condensed 
pyrimidine compounds having the following general formula (I) 




(I) 



wherein 

X is -CH2- , -NH-(CH2)n- r -0-(CH2)n- or -S-(CH2)n- in which 
20 n is zero or 1 ; 

A is a 4,5-fused imidazole ring N-substituted by R3 which is 

hydrogen, C1-C4 aDcyl or benzyl, or A is a 2,3-fused pyridine 
ring C-substituted by R4 which is hydrogen, C1-C4 alkyl, 
C1-C4 alkoxy, halogen or NRsRg in which each of R5 and Rg 
2b independently is H or C1-C4 alkyl; 

B is a bicyclic ring chosen from tetralin, indane and 2- 
oxindole; 
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each of Ri and independently, is hydrogen, C1-C4 alkyl, 

halogen, hydroxy, C1-C4 alkoxy, C1-C4 alkoxycarbonyl, nitro, 
cyano or CF3; 

and the phannaceutically acceptable salts thereof; and 
s wherein, when at the same time, A is pyridine and B is a 
tetralin ring, R4 is H, Ci'C4 alkyl, C1-C4 alkoxy or halogen 
and X is as defined above, then each of R^ and R2 is other 
than H; and wherein, when at the same time, A is imidazole, X 
is -NH-(CH2)n- as defined above, and B is an indan ring 
10 unsubstituted or substituted by one or more of halogen, 
hydroxy, C1-C4 alkoxy and nitro, then R3 is other than C1-C4 

alkyl or benzyl . 

The X bridge may be located on either of the ring B moieties, 
preferably it is located on the benzene ring. 
15 The R3 substituent is only located on the imidazole ring on a 

N-ring atom. 

The R4 substituent is only located on the pyridine ring, 

preferably it is attached at the a-position. 
The R]_ and R2 substituents in tetralin and indan may be on 
20 either -of the ring moieties, preferably they are attached to 
the benzene moiety. In 2-oxindole the Ri and R2 substituents 
are preferably located on the benzene moiety. Thus the R^ and 
R2 substituents are preferably attached to the benzene moiety 
when B is tetralin, indan or 2-oxindole. 
25 The invention includes within its scope all the possible 
isomers, stereoisomers and their mixtures, and the 
metabolites and the metabolic precursors or bio-precursors 

(otherwise known as prodrugs) of the compounds of formula 

{15 . 

30 The X bridge is preferably linked to position 1 or 2 when B 
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is tetralin and to position 5 when B is indane or 2-oxindole. 
Of course only one of the X, Ri and R2 substituents can be 
linked to the same position in ring B. 

An aikyi group or an alkyl moiety in a alkoxy group may be 
5 branched or straight alkyl chains. 

A C1-C4 alkyl group is preferably a C1-C2 alkyl, that is 

ethyl or methyl. 

A C1-C4 alkoxy group is preferably a methoxy or ethoxy group. 
A halogen atom is for exair?)le fluoro, chloro, bromo or iodio, 
10 in particular bromo or fluoro. 

It is understood that when A is a 4,5-fused imidazole moiety 
then a purine ring is formed and when A is a 2, 3 -fused 
pyridine moiety then a pyridol2,3-dlpyrimidine ring is 
formed. 

The term tetralin is meant to refer to 5, 6, 7, 8-tetrahydro- 
naphthalene. In term X when X is -NHCH2- ; -OCH2- or -SCH2- it 

is understood that the linkage with the pyrimidine ring 
occurs through the N, 0 or S atom. 

Pharmaceutically acceptable salts of the compounds of the 
20 invention include acid addition salts with inorganic acids, 
e.g. nitric, hydrochloric, hydrobromic, sulphuric, perchloric 
and phosphoric acid or. organic acids, e.g. acetic, 
trif luoracetic, propionic, glycolic, lactic, oxalic, malonic, 
malic, maleic, tartaric, citric, benzoic, cinnamic, mandelic 
2t> and salicylic acid. 

As stated above, the present invention also includes within 
its scope pharmaceutically acceptable bio-precursors 
(otherwise known as prodrugs of the compounds of formula 
{!>), i.e. compounds which have different formula to formula 
3c (I) above but which, nevertheless, upon administration to a 
human being are converted directly or indirectly in vivo into 
a compound of formula (D . 
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Pref erred compounds of the invention are the compounds of 
formula (I), wherein X, A and are as defined above; is 
hydrogen or halogen, R4 is hydrogen or C1-C4 alkoxy, and R2 
and R3 are H; and the pharmaceutically acceptable salts 
thereof . 

Examples of preferred specific compounds of formula (I) are 
the following compounds; 

4 - ( 2 -oxindol - 5 -ylamino) -pyrido [2 , 3 -d] pyrimidine ; 
7-raethoxy-4 (2-oxindol 5 -ylamino) -pyrido [2, 3-d] pyrimidine; 
4* ( 2 -oxindol- 5 -ylmethyl amino) -pyrido [2, 3-d] pyrimidine ; 
7-methoxy-4- (2 -oxindol - 5 -ylmethylamino) -pyrido (2,3 - 
dl pyrimidine;. 

4 - (2 -oxindol- 5 -yloxy ) -pyrido [2 , 3 -d] pyrimidine 

1 -methoxy-4 - { 2 -oxindol - 5 -yloxy) -pyrido [2 , 3 -d] pyrimidine ; 

4- (2-oxindol-5-ylmethoxy) -pyrido [2, 3-d] pyrimidine; 

7 -nethoxy- 4 - ( 2 - oxindol - 5 - ylme thoxy ) - pyrido 1 2 , 3 - d ] pyrimidine ; 

4 - ( 2 - oxindol - 5 -y 1 thio) - pyrido [ 2 , 3 -d] pyrimidine ; 

7 -methoxy-4- (2 -oxindol -5 -ylthio) -pyrido (2 , 3 -d) pyrimidine ; 

4- (2-oxindol-5-ylmethylthio) -pyrido [2, 3-d] pyriraidine; 

7 -methoxy-4 - (2 - oxindol - 5 -ylmethyl :hio) -pyrido [2,3- 

d] pyrimidine; 

4- (2 -oxindol -5 -ylmethyl) -pyrido[2, 3-d] pyrimidine,- 

7 -methoxy-4 - { 2 -oxindol- 5 -ylmethyl ) -pyrido[ 2 , 3 -d] pyrimidine ; 

4- (5-indanylamino) -pyrido[2, 3-d]pyrimidine; 

7 -methoxy-4- (5- indanylamino) -pyrido (2, 3-d] pyrimidine; 

4 - (B - indanylmethylamino) -pyrido t? , 3 -d] pyrimidine ; 

7-methoxy-4- (5- indanylmethylamino) -pyrido [2, 3-d] pyrimidine; 

4- (5-indanyloxy) -pyrido [2 , 3-d) pyrimidine; 

7-methoxy-4 - (5 - indanyloxy ) -pyrido [2 , 3 -dl pyrimidine ; 

4 - (5 - indanylmethoxy ) -pyrido [2 , 3 -d] pyrimidine ; 
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7-methoxy-4- {5-indar.ylmethoxy) -pyrido [2, 3-d]pyrimidine; 
4 - (5 - indanylthio) -pyrido [2 , 3 -d] pyrimidine ; 
7-methoxy-4- (5 -indanylthio) -pyrido [2, 3-d] pyrimidine; 
4 - { 5 - indany Imethyl thio) -pyrido : 2 , 3 -d] pyrimidine ; 
5 7-methoxy-4- (5 -indany Imethyl thio) -pyrido [2 , 3-d] pyrimidine; 
4- (5-indanylmethyl) -pyr ido [2, 3 -d] pyrimidine; 
7-methoxy.4- (5-indanylmethyl) -pyrido{2, 3-d]pyrimidine; 
N^-d-tetralyl) adenine; 

n6. (3-bromo-l-tetralyl) adenine; 
L> (5- indany 1) adenine; 

N^- (7-i:iromo-5-indanyl) adenine; 
w6-{2-oxindol-5-yl) adenine; 
, N^-d-tetralylmethyl) adenine; 
- { 5 indanylmethy 1 ) adenine ; 
N^- {2-oxindol-5-ylmethyl) adenine; 
6- (l-tetralyloxy) -purine; 
6- (3-bromo-l-tetralyloxy> -purine; 
6- (5-indanyloxy) -purine; 
6- ( 7 -bromo- 5-indanyloxy) -purine; 
6- (2-oxindol-5*yloxy) -purine; 
6- (i-tetralylthio) purine; 
6- (3-bromo-l-tetralylthio) -purine; 
fi- (5 -indanylthio) -purine; 

6- (7-bromo-5-indanylthio) -purine; 

6- (2-oxoindol-5-ylthio) -purine; 

6 - { 1 - tetralylmethyl ) -purine ; 

6- (3-bromo-l-tetralylmethyl) -purine; 

6 - ( 5 - indany Imethyl ) -purine ; 

6- (7-bromo-5-indanylmethyl) -purine; 

6- (2-oxindol-5-yim€thyl) -purine; 

6- (i-tetralylmethoxy) -purine; 
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6- {B-indanyitnethoxy) -purine; 
6- (2-oxindol-5-ylmethoxy) -purine; 
6- (1-tetralylmethylthio) -purine; 
6- (5-indanylmethylthio) -purine,- and 
5 6- (2 -oxindol-5-ylmethylthio) -purine; 

either as single isomers or as a mixture thereof and the 
pharmaceutically acceptable salts thereof. 

An object of the present invention is also to provide a 
10 bicyclic condensed pyrimidine compound of formula (I), as 
defined above, or a pharmaceutically acceptable salt thereof, 
for use as an active therapeutic substance, in particular as 
tyrosine kinase inhibitor. 

A further object of the invention are pharmaceutical 
15 compositions comprising a compound of formula {1} , as defined 
above, or a pharmaceutically salt thereof, as an active 
principle, and a pharmaceutically acceptable excipient (which 
can be a carrier and/or diluent) . 

20 A further object of the present invention is a bicyclic 
condensed pyrimidine compound of formula (lA) 



X is -CH2- , -NH-{CH2)n- ^ -0-(CH2)n- or: -S-(CH2)n- ^^ich 
25 n is zero or 1 ; 



hydrogen, C1-C4 alkyl. C1-C4 alkoxy, halogen or NR5R6 in 




wherein 



A is a 2, 3- fused pyridine ring C- substituted by R4 which is 
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which each of R5 and Rg independently is H or C1-C4 alkyl; 

B is a bicyclic ring chosen from tecralih, indane and, 2 
oxindole; 

each of and R2, independently, is hydrogen, Ci^-c^ alkyl, 
halogen, hydroxy, C1-C4 alkoxy, C1-C4 alkoxycarbonyl , nitro, 
cyano or CF3; 

or a phannaceutically acceptable salts thereof for use as an 
active therapeutic substance, in particular as tyrosine 
kinase inhibitor. 

Examples of preferred specific compounds of formula (lA) are 
the following compounds: 

4- (2-oxindol-5-ylamino) -pyrido[2. 3-d]pyri^^idine,• 
7-nlethoxy-4- (2-oxindol-5-ylamino) -pyrido[2,3-d]pyrimidine; 
4- {2-oxindol-5-ylmethylainino) -pyrido [2 , 3-d)pyrimidine; 
7-methoxy-4-.{2-oxindol-5-ylmethylaraino) -pyridoU, 3- 
djpyrimidine; 

4 - ( 2 -oxindol - 5 -yloxy) -pyrido [2 , 3 -d] pyrimidine ; 
7-methoxy-4- (2-oxindol-5-yloxy) -pyrido [ 2, 3-d] pyrimidine; 
4 - { 2 -oxindol - 5 -ylraethoxy ) -pyrido [2 , 3 -d] pyrimidine ; 
7-methoxy-4- (2-oxindol-5-ylmethoxy) -pyrido[2, 3 -dj pyrimidine; 
4 - ( 2 - oxindol - 5 - yl thid) pyrido 1 2 , 3 -d] pyrimidine ,- 

7-racthoxy-4- (2-oxindol-5-ylthio:. -pyrido (2, 3-d] pyrimidine; 
4- (2-oxindol-5-ylm€thylthio] -pyrido [2, 3-d] pyrimidine; 

7 -methoxy - 4 - ( 2 -oxindol - 5 - ylmethyl thio) -pyrido [ 2 , 3 - 
d] pyrimidine; 

4 - (2-oxindol -5-ylmethyl) -pyrido [2 ,3 -dj pyrimidine; 
7-raethoxy-4- (2-oxindol-5-ylmethyl) -pyrido[2, 3-3] pyrimidine; 
4- (5-indanylaraino) -pyrido[2,3-d]pyrimidine; 
7-methoxy-4- (5-indanylamino) -pyrido [2, 3-d] pyrimidine; 
4- (5-indanylmethylamino) -pyrido [2, 3 -d] pyrimidine; 



7-methoxy-4- (5-indanylmethylamino) -pyrido[2, 3-d] pyrimidine; 
4- [5-indanyloxy) -pyrido [2 /3-d] pyrimidine; 

7-methoxy-4- (5-indanyloxy) -pyrido[2, 3-d)pyrimidine; • 
4 -(b-indany Iraethoxy) -pyrido [2, 3-d] pyrimidine; 
7-methoxy-4- (5-indanylmethoxy) -pyrido[2, 3-d]pyriraidine; 
4 - ( 5 -indanylthio) -pyrido [2 , 3 -d] pyrimidine ; 
7-methoxy-4 - (5-indanylthio) -pyrido [2 . 3 -d] pyrimidine ; 
4- (5-indanylmethyithio) -pyrido[2. 3 -d] pyrimidine . • 
7-methoxy-4- (5-indanylmethylthio) -pyrido[2, 3-d] pyrimidine; 
4 -( 5 - indanylmechyl ) .pyrido [ 2 , 3 -d] pyrimidine ; 
7-methoxy'4- (5 indanylmetliyl) -pyrido [2, 3-d] pyrimidine; 
4 -( 1 -tetralyl amino) -pyrido [2 ,3 -d] pyrimidine ; 
7-methoxy-4- (l-tetralylamino) -pyrido [2, ?-d] pyrimidine; 
4- fl-tetralylmethylamino) -pyrido[2, 3-d]pyrimidine; 
7-raethoxy-4- (1-tetralylmethylamino) -pyrido[2, 3-d] pyrimidine; 
4- (l-tetralyloxy) -pyrido[2,3-d]pyrimidine; 
7-methoxy-4- ;i-tetralyloxy) -pyrido [2,3 -d]pyrimidine; 
4 1 - tetralylmethoxy ) -pyrido [ 2 , 3 - d] pyrimidine ; 
7-methoxy-4- (l-tetralylmsthoxy) -pyrido [2, 3-d] pyrimidine; 
4 - ( 1 - tetralyltnio) - pyrido [2,3 -d] pyrimidine ; 

7-met:hoxy-4-(l-tetralyithio) -pyrido[2/3-dlpyriraidine; 
4- (l-tetrdlyimethylthioj-pyridc[2,3'd]pyrimidine; 
7-methoxy-4- (l-cetralylmethylthio) -pyrido[2, 3-d] pyrimidine,- 
4- (1- tetralylmethyl) -pyrido [2, 3-d] pyrimidine; and 
7-methoxy-4- (1 -tetralylmethyl) -pyrido [2, 3-d] pyrimidine; 
either as single isomers or as a mixture thereof and the 
pharmaceuticaHy acceptable salts thereof, 

A further object of the invention are pharmaceutical 
compositions comprising a compound of formula ilk), as 
defined above, as an active principle and a phannaceutically 
acceptable excipient (which can be a carrier and/or diluent). 
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The following compounds: 

4 - (1 - tetralylamino) -pyrido [2 , 3 -d] pyrimidine , 
7-inethoxy-4- (1- tetralylamino) -pyridoI2.3-d)pyrin,idine; 
4- (1-tetralylmethylamino) -pyrido (2, 3 -dj pyrimidine; 

. ^-"'^thoxy-4-(l-tetralylmethylamino)-pyrido[2,3-d]pyrin,idine; 
4-(l-tetralyloxy)-pyrido[2,3-d]pyrimidine; 

7-methoxy-4-{l-tetralyloxy)-pyrido[2,3-d]pyri.mdine; 
4- (1-tetralylraethoxy) -pyrido [2, 3-d] pyrimidine; 
7-methoxy-4- (I-tetralylraethoxy) -pyrido [2. 3-d]pyrimidine; 
4- {1-tetralylthio) -pyrido [2, 3-d] pyrimidine; 
7-methoxy-4- (1-tetralylthio) -pyrido [2, 3-d] pyrimidine; 
4 - ( 1 - tetralylmethylthio) -pyrido [2,3 d] pyrimidine ; 

7-methoxy-4-{i-tetralylmethylthio)-pyrido(2.3-d]pyrimidine; 
4- (1-tetralylmethyl) -pyrido [2;3-dJ pyrimidine; and 
7-methoxy-4- (l-tetralylmethyl) pyrido (2, 3-d] pyrimidine; 
either as single isomers or as mixture thereof, „hxch fall 
witliin the scope of fomula (lA) and have been excluded from 
the scope of formula (I, by proviso, xn view of the general 
disclosure provided by EP-A-0414386, have never been 
disclosed before as specific chemical entities. 
Accordingly, such new compounds of fomula (lA), either as 
single isomers or as a mixture thereof, and the 
Pharmaceutically acceptable salts thereof are a further 
object of the present invention. 

An Object Of the present invention is also to provide the use 
Of a bicyclic condensed pyrimidine compound of formula (IB) 
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(IB) 



wherein 

X is -CH2- , -NH-(CH2)n- . -0-{CH2)n- or -S^(CH2)n- in which 
n is zero or l; 

A is a 4,5-fused imidazole ring N-substituted by R3 which is 
hydrogen, C1-C4 alkyl or benzyl, or A is a 2,3-fused pyridine 
ring C-substituted by R4 which is hydrogen, C1-C4 alkyl, 
C2-C4 alkoxy, halogen or NRsRg in which each of Rc and 
independently is H or C1-C4 alkyl; 

B is a bicyclic ring chosen from tetralin, indane and 2- 
oxindole; 

each of and independently, is hydrogen. C1-C4 alkyl, 
halogen, hydroxy, C1-C4 alkcxy, C1-C4 alkoxycarbonyl , nitro, 
cyano or CF3; 

or a pharmaceutical ly acceptable salts thereof for use in the 
tnanufacture of a medicament having tyrosine kinase inhibiting 
activity. 

Examples, of preferred specific compounds of formula (IB) are 
the following compounds: 

4 - ( 2 -oxindol - 5-ylamino) -pyrido [2 , 3 -d] pyrimidine ; 

7 -methoxy-4 - ( 2 -oxindol - 5 -ylamino) -pyrido 1 2 , 3 -d] pyrimidine ; 

4 - (2-oxindol-5-ylmethylamino) -pyrido [2 , 3-d] pyrimidine ; 

7-methoxy-4- (2-oxindol-5-ylmethylamino) -pyrido[2, 3- 

d) pyrimidine ; 

4 - ( 2 - oxindol - 5 -yloxy > -pyrido ( 2 , 3 -d J pyrimidine ; 
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7-methoxy-4-(2-oxindol-5-yloxy)-pyri<io[2,3-d]pyrimidine; 
4- {2-oxindol-5-ylmethoxy) -pyrido(2. 3 -dlpyrimidine ,• 

7-methoxy-4-(2-oxindol-5-ylmethoxy)-pyrido[2,3-d]pyrimidine; 
4-(2-oxindol-5-yUhio)-pyrido(2,3-d)pyrimidine; 
: ^-'«ethoxy-4-(2-oxiadol-b-ylthio)-pyrido[2,3-d]pyrimidine; 
4-{2-oxindol-5-yimethylthio)-pyrido[2,3-d]pyrimidine; 
7-,inethoxy.4- {2-oxindol-5 -ylmethylthio) -pyrido(2,3- 
dlpyrimidine; 

4- (2-oxindol-5-ylfneChyl) -pyrido(2,3-d]pyrimidine; 
7-methoxy-4- (2-oxindol-5-ylmethyl) -pyrido[2, 3-dJpyrimidi^e; 
4- (5-indanylamino) -pyrido[2,3-d]py^imidine; 
7-methoxy-4- (5-indanylamino) -pyrido[2. 3-d]pyriinidine; 
4- (S-indanylmethylam.no) -pyrido(2, 3-d] pyrimidine,• 
7-methoxy-■4- (5-indanyimethylan.ino) -pyrido(2,3-d]pyritnidine; 
4- (5-indanyloxy) -pyrido [2, 3-d] pyrimidine; 
7-methoxy -4 - ( 5 - indartyloxy) -pyrido [2 , 3 -d] pyrimidine ; 
4- (5-ir.danylmethoxy) -pyrido[2, 3-d] pyrimidine,- 

7-mectioxy-4-{5-indanylmethoxy)-pyrido[2,3-d]pyritnidine; 
4- (5-indanylthio) -pyrido [2, 3-d] pyrimidine; ^ 
7-mechoxy-4 - (5 -indanylthio) -pyrido (2 , 3-d] pyrimidine ; 
4- (5-indanylraethylthio.) -pyrido [2, 3 -dj pyrimidine,- 
7-tne<:hoxy-4- (B-indanylmethylthio) ^pyrido[2, 3 -d] pyrimidine; 
4(5- indanylmethyl ! -pyr ido r 2 , 3 -d] pyrimidine ; 

7-methoxy-4-(5-indanylmet:hyl).pyrido[2.3-d]pyrimidine; 
4- ll-tetralylamino) -pyrido [2, 3-d] pyrimidine; 
7-methoxy-4- (1-tetralylamino) -pyrido [2, 3-d] pyrimidine; 
4- (l-tstralylmethylamino) -pyrido [2, 3 -dlpyrimidine; 

7 -methoxy-4 -( 1 -tetralylmethylamino) -pyrido £2 , 3 -d] pyrimidine ; 
4 - (1- tetralyloxy) -pyrido (2 , 3-d] pyrimidine; 

7 -methoxy-4 - ( i -tetralyloxy) -pyrido [2 , 3 -d] pyrimidine ; 

4- (1-tetralylmethoxy) -pyrido [2, 3-d] pyrimidine; 

7 -methoxy-4 - ( 1 - tetralylmethoxy ) -pyrido [2 , 3 -d] pyrimidine; 
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4Ml-tetralylthio)-pyrido[2,2-d]pyriniicline; 
7-methoxy-4-(l-tetralylthio)-pyrido[2,3-d]pyrimidine; 
4- (1-tetralylmethylthio) -pyrido[2,3^dJpyrimidine; 
7.methoxy.4- (1-tetralylraethylthio) -pyridot2, 3-d]pyrimidine; 

4 - 1 1 - tetralyl methyl ) -pyrido [ 2 . 3 - d I pyr imidine ; 
7-methoxy-4- (1-tetralylraethyl) -pyrido (2, 3-d] pyrimidine; 
N^- (l-tetralyl) adenine; 

N^- (3 -bromo-1* tetralyl) adenine; 

N^- (S-indanyl) adenine; 

N^- (7-bromo-5-indanyl) adenine; 

N.^- (2-oxindol-5-yl) adenine; 

N^- (1-tetralylmethyl) adenine; 

N^- (5 indanylmethyl) adenine; 

n6 (2-oxindol-5-ylmethyl) adenine; 

6- (l-tetralyloxy) -purine; 

6- (3-bromo-l-tetralyloxy) -purine; 

5- {5-indanyloxy) -purine; 

6- (7-bromo-5-indanyloxy) -purine; 
6- (2-oxindol-5-yloxy) -purine; 

6- (l-tetralylthiq) -purine; 

6- (3-bromo-l-tetralylthio) -purine; 

6- (5-indanyIthio) -purine; 

6-(7-i:)romo-5-indanylthio) -purine; 

6- {2-oxoindol-5-ylthio) -purine; 

6- (l-tetralylmethyl) -purine; 

6 - ( 3 -bromo- 1 - tecralylmethyl ) -purine ; 

6- (5-indanylmethyl] -purine; 

6- ( 7 -bromo- 5 -indanyl methyl ) -purine; 

6- (2-oxindol-5-ylmethyl) -purine; 

G- (l-tetralylmethoxy) -purine; 

6- {5- indanyl met hoxy) -purine; 
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6- (2-oxindol-5-yimethoxy) -purine; 
6 -( 1- tetralylmethyl thio) -purine , • 
6- (5-indanylmethyIthio) -purine; and 
6- (2-oxindol-5-ylmethylthio) -purine; 
5 either as single isomers or as a mixture thereof and the 
phartnaceutically acceptable salts thereof . 

Object Of the present invention is also to provide a 
Phannaceutical co^osition having tyrosine kinase inhibiting 
10 activity comprising a phartnaceutically acceptable carrier 
and/or diluent, and as an act.ve principle a compound of 
formula. (IR) or a phannaceutically acceptable salt thereof 
The con^,ounds of formula (r, , ^AU (IB), and the 
phannaceutically,. acceptable salts thereof, are altogether' 
1^ <iefined hereafter as the "compounds of the invention" or as 
the "active agents" of the invention. 

The compounds Of the invention can be obtained by an analogy 
process. In particular the' compounds of formula (I), and the 
20 salts thereof, can be , obtained by a process comprising: 
a) reacting a compound of formula (ii) 




or I 



wherein A is as defined above and l i<; la. • 

« oi^uvc ana l is a leaving group with 

an amine compound of formula (in) 



b 




(III) 



Wherein n, B, and R2 are as defined above, thus obtaining 
a compound of formula (I) in which X is -NH-(CH2)n-; or 
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b) reacting a compound of formula (11) as defined above, with 
an hydroxy compound of formula (IV) 




HO_(a;V.^-^B^ (IV) 

wherein n, B, and K2 are as defined above, thus obtaining 
a compound of formula . (l) in which X is -0-(CH2)n-; or 

c) reacting a compound of formula (ID as defined above, with 
a thio compound of formula (V) 




HS— (CH,)„-^-9^ . W. 

wherein n, B, Ri and R2 are as defined above, thus giving a 
compound of formula (I) in which X is -S-(CH2)n-; 

dl reacting a compound of formula (vi) 

3: 





-n" NHR3 

wherein B, R^, R2 and R3 are as defined above, with formamide 
(HCONH2), ^^^^ providing a compound of fomuia (I) wherein X 
is -CH2- and A is a 4, 5- fused imidazole ring; or 

e) hydrolyzing and decarboxylating a compound of formula 
(VII) 



wo 97/18212 



R 




-15- 



CO — NH 
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Wherein b, r^, and R4 are as defined above, thus providing 
a compound of fonnula(l), wherein X is -CHj- and A is a 2,3- 
, fused pyridine ring,- 
and, if desired, converting a compound of formula (I) into 
another compound of formula (I), and/or, if desired, 
converting a compound of formula (i) into a salt thereof, 
and/or, if desired, converting a salt of a compound of 
formula (I) into a free compound of formula (1), and/or, if 
desired, separating a mixture of isomers of a compound of 
formula (I) into the single isomers. 

A leaving group L in a compound of formula (II) is for 
instance chloro, l,2,4-tria2ol-l-yl or methylthio. 

The reaction of a compound of formula (II) with a compound of 
fonmzla (III) according to process step a) may be carried cut 
using known methods, e.g. as described by Bullock et al. in 
J.Am.Chem.Soc. Tfi, 3693 (1956) The reaction is carried out 
in the presence cf a suitable organic inert solvent, for 
example an alkanol or ester such as methanol, ethanol, 
isopropanol, methyl cellosolve or ethyl acetate, a 
halogenated solvent such as dichloromethane or chloroform, an 
ether such as tetrahydrofuran or dioxane. a dipolar aprotic 
solvent such as dimethylformamide or dimethylacetamide. 
Preferably the solvents isopropanol or. methyl cellosolve are 
used. The reaction is conveniently carried out at a 
temperature in the range from about 10 to about 150»C, 
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preferably in the range from about 20 to about SO'C: In 
general only 1 eq-aivaient of amine compound (in) is used, 
thus giving the hydrochloride salt, which precipitates on 
cooling. To obtain the free base from the salt, the salt may 
be treated with a suitable base in the presence of an 
appropriate solvent such as the ones mentioned above. 
Suitable bases are e.g. organic amines such as triethylamine 
or pyridine, or inorganic bases such as sodium carbonate or 
sodium hydroxide. Alternatively to obtain directly the free 
base of formula (i) one may apply more than 2 equivalent of 
amine conpound (III) in the reaction. 

The reaction of a compound of formula (li) with a compound of 
forroula (IV) according to process step b) may be carried o-jt 
by using known methods, e.g. as described by Prasad et al. in 
J.Am.Chera.Soc. 72, 6401 (1957). The reaction is preferably 
carried out in a protic solvent, e.g. water or aqueous 
alkanol such as aqueous methanol, ethanol or isopropanol m. 
the presence of a suitable alkali base such as sodium or 
potassium hydroxide. The reaction temperatures are ranging 
from about 0 to about lOQoc, preferably the range is from 
about 50 to about lOO'C. Alternatively the hydroxy compound 
of formula (IV) is at first transformed into its metal salt 
in an aprotic solvent, which is then reacted with the 
compound of formula (II) . For example the raetallation of 
compound (iv) may be carried out with metal compounds like 
NaH or NaNH2 an aprotic solvent such as tetrahydrofuran, 
ethyl ether, DMF or benzene. The metal salt is then reacted 
Kith compound (II) in the same aprotic solvent at 
temperatures ranging from about 0 to about lOO'C, preferably 
in the range from about 20 to about 40»C. 

The reaction of a coirpound of formula (II) with a thiol 
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compound of formula (V) according to process step c) may be 
carried out using known methods, e.g. as reviewed in 
Heterocyclic Compounds vol.8, page 335 (1967, Editor R.c. 
Elderfield) . Suitable reaction solvents are protic solvents, 
e.g. water, alkanols such as methanol, ethanol and 
isopropanol or ethers such as tetrahydrofuran or dioxane. m 
order to obtain the corresponding- metal mercaptide, which is 
the actual reactant, the reaction is carried out in the 
presence of a suitable alkali base, e.g. an alkali hydroxide 
such as sodium or potassium hydroxide, an alkali alkoxide 
such as sodium or potassium methoxide, sodium or potassium 
ethoxide or sodium or potassium methoxyethoxide . The reaction 
temperature may vary from about 0 to about 120'C, preferably 
from about 40 to about 80«C. 

The cyclization of the ortho diamino compound of formula (VI) 
according to process step d} may be carried out by known 
methods, e.g. as reviewed m Rodd's Chemistry of Carbon 
compounds vol.iv, part L, page 5 (1980, Elsevier Scxencific 
Publishing company) . Hereto an important modification of the 
Traube cyclization method can be applied which uses 
formamide instead of formic acid, e.g. as described by Daly 
et al. in J.Org.chem, 2i. 177 {1956). Accordingly the 
compound (VI) is cyclized in formamide solution at 
temperatures ranging from about 100 to about 210'C, 
preferably at reflux temperature. 

The hydrolysis and decarboxylation of a compound of formula 
(VII) according to process step e) may be carried out using 
known methods, e.g. as described in J.Het.Chem. 14. 1091 
(1977) by A.Scoville and F.X.Smith. Suitable reaction 
solvents are protic solvents, e.g. water or aqueous alkanols 
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such as methanol, ethanol or isopropanol. The hydrolysis step 
is carried out in alkaline conditions, e.g. in the presence 
cf an alkali hydroxide such as sodium or potassium hydroxide. 
The reaction temperature may range from room to reflux 
5 temperature, preferably reflux temperature is applied. The 
decarboxylation step is carried out in slightly acidic 
conditions, e.g. in the presence of a mineral acid such as 
hydrochloric acid. The reaction temperature may vary from 
room to reflux teraperature^ preferably reflux temperature is 
10 used. 

The optional salification of a con5X)und of formula (I) as 
well as the conversion of the salt into the corresponding 
free confound and the separation of the mixture of isomers 
15 into the single isomers as well as the conversion of a 
compound of formula (I) into another compound of formula (I) 
may be carried according to known methods . 

The conversion of a compound of formula (I), wherein A is a 
7Q 4,5-fused imidazole ring and R3 is into the respective 
compound of formula (I), wherein R3 is C1-C4 alkyl or benzyl, 
may be carried out by known N-alkylation methods, e.g. as 
mentioned in Heterocyclic Compounds vol.8, page 3 78 (1967, 
editor R.C. Elderf ield) . Accordingly a C1-C4 alkyl or benzyl 

25 halide is reacted with the N^-unsubstituted purine in an 
appropriate organic solvent, preferably in a dipolar aprotic 
solvent such as DMF, DMAA or II^^SO, and in the presence of an 
inorganic base such as sodium hydroxide or potassium 
carbonate . 

30 

The conversion of a compound of formula (I), wherein X is 
-0-{CH2)n- -S-(CH2)n- in^o a compound (I), wherein X is 
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-NH-<CH2)n' t>e carried out, according known methods, by 

a displacement reaction with an amine compound of formula 
(III) as defined above. E.g. according to El ion et ai. in 
J.Am.Chem.Soc. 2A, 411 <1952) the thio compound of formula 
5 (li is heated with the amine compound of formula (III) in 
aqueous solution in a sealed tube at temperatures ranging 
from about 130 to about 180**C. 

The compounds of formula (II), wherein A is a 4,5-fu3ed 
10 imidazole ring and L is chloro, are known or may be obtained 
from a compound of formula (VIII) 

Ci 



by known N-alkylacion methods, e.g. as reviewed in 
Heterocyclic Compounds vol.8, page 372 (1967, Editor 
15 R.C.Elderf ield) and as mentioned above. 

The compound of formula (VIII) is commercially available. 

The compounds of formula (II), wherein A is a 2,3-fused 
pyridine ring, are known or may be obtained by known methods 
70 from known compounds. For example the 4 -chloro compounds of 
formula (II) , wherein A is a 2.3-fused pyridine ring and L is 
chloro are prepared by chlorodehydroxylation of the 
corresponding 4-hydroxy'pyrido [2, 3-d] pyrimidine derivatives 
of formula (IX) 



using conventional methods, e.g. by reaction with POCI3.- The 
intermediate of formula (II), wherein A is a 2,3-fu5ed 




OH 



25 




(IX) 
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pyridine ring and L is 1,2,4-triazol-l-yi, can be prepared 
e.g. by adding gradually POClj to a mixture of compound of 
fonraila (IX) (l equivalent) and 1,2,4-triazole (3 equivalent) 
in pyridine solution at temperatures ranging from room to 

5 reflux temperatures. 

The compounds of formula (IX) are kxiovn or may be obtained by 
Icnown methods from known conpounds. For example 4 -hydroxy 
pyridol2,3-d]pyrimidine is obtained from 2-arainonicotinic 
acid by condensation with formaraide as described ; in 

0 J.Am.Chem.Soc. H, 2256 (1955) by R.K.Robins and 
G.H.Hitchings. ' . 

The compounds of fcimula (Vii) can be made by using the 
process of A.Scoville and F.X.Smith as described in 
0 J.Het.Chem. li, 1081 ;i977) . Accordingly a compound of 
formula (II), in which L is chloro, A is a 2,3-fused pyridine 
ring and R4 is as defined above, is reacted with a. compound 
of formula (X) 

0 

c in which B, and R2 are as defined above. 

The compounds of formulae (III), (IV), (V), (VI) , and (X) are 
either knovm compounds or may be obtained by known methods 
from known compounds. ' 
5 When in the new compounds of the present invention and in the 
intermediate products used for their preparation there are 
groups present which need to be protected before the above - 
described reactions are performed, they may be protected 
before the reaction takes place and then deprotected at the 
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end ot the reaction, according to well known methods in 
organic chcmiGCr>'. 

The new compounds of formula (lA) can be analogously 
obtained. 

PHARMACOLOGY 

The compounds of the invention possess specific tyrosine 
kinase inhibiting activity. It is believed that tyrosine 
kinase inhibitors may be of great importance in the control 

iG of uncontrolled cellular reproduction, i.e. in cellular 
reproduction disorders. Hence, the cotrpounds according to the 
present invention can be useful in the treatment of 
pathological proliferation disorders in mammals, including 
humans. Typical exan^les of such disorders are tumors, 

15 including leukemia, and, psoriasis. The compounds of the 
invention can also be useful in inhibiting the development of 
the atheromatous plaque and in the control of angiogenesis 
and as anti-metastatic agents. 

Recent studies on the molecular basis of the neoplastic 
20 transformation have identified a family of genes, designed 
oncogenes, whose aberrant expression causes tumorigenesis . 
For example, the RNA tumor viruses possess such an oncogene 
sequence whose expression determines neoplastic conversion of 
infected cells. Several of their oncogene -encoded proteins, 
2S such as pp60V-src, p709ag-yes^ pl30gag-fps and pl02^9'^?^ 
display protein tyrosine kinase activity, that is they 
catalyze the transfer of the g-phosphate from adenosine 
triphosphate (ATP) to tyrosine residues in protein substrate. 
In normal cells, several growth factor receptors, for example 
30 the receptors for PDGF, EGF, a-TGF and insulin, display 
tyrosine kinase activity. Binding of the growth factor (GF) 
activates the receptor tyrosine kinase to undergo 
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autophosphorylation and to phosphorylate closely adjacent 
molecules on tyrosine. Therefore, it is thought that the 
phosphorylation of these tyrosine kinase receptors playy an 
important role in signal transduction and the principal 

s function of tyrosine kinase activity in normal cells is to 
regulate cell growth. Perturbation of this activity by 
oncogenic tyrosine kinases that are either overproduced 
and/or display altered substrate specificity may cause loss 
of growth control and/or neoplastic transformation. 

10 Accordingly, a specific inhibitor of tyrosine kinase can be 
useful in investigating the mechanism of cancerogenesis, cell 
proliferation and differentiation and it can be effective in 
the prevention and chemotherapy of cancer and in other 
pathological proliferative conditions. 

15 Hence the compounds according to the present invention can be 
useful in the treatment of pathological proliferation 
disorders in mammals, including humans. 

A human or animal, e.g. a mammal, can . thus be treated by a 
method comprising the administration thereto of a 

20 therapeutically effective amount of one of the compounds of^ 
the invention. In this way the condition of the human or 
animal may be improved- Amelioration of the disease state or 
disorder from which the human or animal is suffering can be 
achieved. Typical examples of such disorders are benign and 

25 malignant tumours, including leukemia such as myeloblastic 
leukaemia, lymphoma, sarcoma, neuroblastoma, wilm's tumour, 
malignant neoplasm of the bladder, breast, lung or thyroid, 
neoplasias of epithelial origin, such as mammacarcinoma . 
Moreover, they can be useful in the treatment of epidermal 
hyperproliferation, such as psoriasis. The compounds of the 
invention can also be useful in inhibiting the development of 
the atheromatous plaque and restenosis, in the control of 
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angiogenesis, as anti-metastatic agents and in treating 
diaiDetic complications. They have also utility in the control 
ot immune system diseases ; e.g. as immunosuppressants, as far 
as protein tyrosine kinases, particularly Zap70, p56 Ick and 

5 p59 fyn, are strongly involved in the control of the 
proliferation of the immune system. Moreover, the compounds 
of -he invention have utility in the treatment of Alzheimer's 
disease due to the pivotal role played by tyrosine 
phosphorylation {e,g. Tau proteins) in the development of the 

10 disease. 

The tyrosine specific protein kinase activity of the 
compounds of the invention is shown, e.g., by the fact that 
they are active in the in vitro and in vivo test described 
herebelow. 

15 

EGPR-AutophosPhorvlation Aflsay (AMIKA aasav) 

The EGFR autophosphorylation was assayed using A431 crude 
membrane extracts as source of the receptor. 
Membrane purification: 

20 Membranes were prepared as reported by A. Levitzky et al. 
(Methods in Enzymolog:/ IQl, 347 (1991) with minor 
modifications and adapting the method to the A431 human 
epidermoid carcinoma cell line. Briefly, low density cells 
growing in RPMI 1640 plus 10% foetal calf serum were detached 

2b using l mM ELTA in phosphate buffer saline (PBS) and lysed in 
cold Lysing buffer (1 ml/lO^cells) ;20 mM HEPES pH 7.6, 10 mM 
NaCl, 2 mM EDTA, 10 ^ig/ml Aprotinin. 10 |.Lg/mi Luepeptin, 1 mM 
PMSF) . Cells were homogenized by 10 strokes in Douace 
homogenizer. Nuclei and debris were removed by low speed 

iu centrifugation. Membranes were pelletized by 
ultracentrifugation (l h, lOOOOO x g) and resuspended in cold 
HNG buffer (50 mM HEPES pH 7.6, 125 mM NaCl. 10% glycerol). 
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Procein concentration, determined by Pierce BCA method, was 
adjusted to 1.5-2 mg/ml. Aliquots were stored at -BO'C. 
Determination of ICsq^ 

TO determine the IC50 A431 membranes (2.5 mg of 
5 protein/san?)le) pre-treated with EGF (final concentration 200 
nM) for 30 min at 4<'C were incubated in 30 |il of reaction 
buffer (50 mM HEPBS pH 7.6, 125 mM NaCl, 12 mM Mg-acetate, 2 
mM MnCl2, 1 WM NaVOs, 1 mM ATP, 1 mCi y 52p.ATP) for 1 min at 
0»C in the presence of increasing concentrations of 
10 compounds. The reaction was stopped with Laemly solution. The 
samples were heated 5 min at 95°^ and submitted to SDS-PAGE 
{7.5% acrylamide gel). Gels were fixed in 40% methanol: 101 
acetic acid for 1 h and washed overnight with 20% methanol: 7% 
acetic acid. After 15 min in 50% methanol: 2% glycerol gels 
I'j were dried and exposed overnight. Bands corresponding to EGFR 
were excised from the gels and counted in a p-counter. 

inhibition of cellular tvroaine a ufcophosphorvlation — L5?M 
aaaavl 

20 EGF is able to induce the phosphorylation in tyrosine ot a 
specific set of intracellular proteins including EGPR itself. 
This increase in tyrosine phosphorylation was measured using 
the Vectastain-ABC-AP kit (Vector Laboratories) following the 
manufacturer's instructions. Briefly. 2 x 10* A431 cells per 

25 well were plated into a microtiter plate and incubated for 3 
days at 37'C/ 5% CO2 until the cultures reached confiuency. 
Ceil monolayers were washed with PBS and covered with fresh 
medium containing 0.1% bovine serum albumin (BSA) . Serial 
dilution of test compounds were added 2 h before the addition 

30 of .100 ng/ml EGF; after 10 min stimulation the culture medium 
was withdrawn, cells were washed 2 times with PBS and fixed 
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for 10 tnin with cold methanol (-20-C) . After fixation 200 ml 
of blocking solution (3% BSA in PBS. 0.2% Tween 20, 1% normal 
horse serum) were added for 1 h at 370C. Blocking solution 
was replaced with 3% BSA in PBS containing the anti- 
s phosphotyrosine antibody 4G10 (UBI) diluted 1:30000 and 
incubated for 1 h. Bound antibodies were revealed using the 
Vectastain-ABC-AP kit with p-nitrophenyl phosphate as the 
substrate. Reaction was developed for 30 min in the dark and 
the plates were read at 405 nm. 



10 



fiRB-Antiprolifarative a aaav (A431 aggav) 

The antiproliferative activity of the test compounds was 
assayed on A431 cells using the SRB colorimetric method {P. 
Skehan et al.: J.Natl .Cancer Inst.il2fl, fil, 1107-1112) . A431 

15 cells were seeded into 96 -well microtiter plates (5000 
cells/an2) and incubated overnight at 37''C/5% CO2. Compounds 
dissolved in DMSO were added in serial dilution and plates 
were incubated for 3 days at 37«'C/5% CO2. Cells were fixed 
with cold TCA (10% final concentration) and stained with 0.4% 

20 Sulforhodamine B dye in 1% acetic acid for 30 min. Dye was 
solubilized with 10 mM Tris (pH 10.4) and micro.iters were 
read at 550 nm. 

In view of their high, activity, the confounds of the 
invention can be used safely in medicine. 
25 The compounds of the invention can be administered in a 
variety of dosage forms, e.g. orally, in the forms of 
tablets, capsules, sugar- and film-coated tablets, liquid 
solutions or suspensions; rectally, in the form of 
suppositories; parenterally, e.g. intrarttuscularly, or by 
intravenous injection or infusion,- or topically. The dosage 
depends on the age, weight, condition of the patient and 
administration route. For example, the dosage adopted for 
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oral administration to adult humans for the compounds 4-(5- 
indanylaminoi -piridol2,3-dlpyrimidine and N^- (l-tetralyl! - 
adenine may range from about 5 to about 150-200 mq per dose- 
Lium 1 tu 5 cimes daily. Of course, these dosage regimes may 
5 be adjuGtsd to provide the optimal therapeutic reajpuiise. 

The pbamaceutical compositions containing the cornpounds of 
the invention are usually prep;ired f nl loving conventional 
methods and are administered in a pharmaceutical ly suitable 
form. 

10 For sxample, the solid oral turmiD uidy contain, cogecher witn 
the active compound, diluents, s^g. lactose, dsxtrose, 
saccharose, cellulose.. mm F!t:r*rch or potato starch; 
lubricants, e.g. silica, talc, stearic acid, magnesium or 
calcium stearate, and/or polyethylene glycols; binding 

\z agents, e.g. starches, aiabic yuma, yelatin, methylcellulose, 
carboxitr.ethyl cellulose or polyvinyl pyr roll done; 
disaggregating agents, e.g. a starch, alginic acid, alginates 
or sodium starch glycolate, effervescing mixtures; dyestuffs; 
sweeteners; wetting agents, such as lecithin, polysorbates, 

20 laurylsulphdles; and, in general, non- toxic and 
pharmacologically inactive cubstancGS used in pharniaceut iCcxl 
formulations. Said pharmaceutical preparations may be 
manufactured in known manner, by means of mixing, 
granulating, tabletting, sugar-coating or film-coating 

25 processes. 

The liquid dispersion for oral administration may be, e.g., 
syrups ; emulsions and suspensions. 

The syrup may contain as carrier, for example, saccharose or 
saccharose with glycerine and/or mannitol and/or sorbitol. 
30 The suspensions and the emulsions may contain as carrier, for 
example, a natural gum, agar, sodium alginate, pectin, 
methylcellulose, carboxymethylcellulose or polyvinyl alcohol. 
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The suspensions or solutions for intrairascular injections may 
contain, together V7ith the active compound, a 
pharmaceutical ly acceptable carrier, e.g. sterile water, 
olive oil, ethyl oleate, glycols, e.g. propylene glycol, and, 
if desired, a suitable amount of lidocaine hydrochloride. 
The solutions for intravenous injections or infusions may 
contain as carrier, for example, sterile water or, 
preferably, they may be in the form of sterile aqueous, 
isotonic saline solutions. 
10 The suppositories may contain, together with the active 
couipcund, a pharriaceutically acceptable carrier, e.g. cocoa- 
butter/ polyethylene glycol, a polyoxyethylene sorbitan fatty 
acid ester surfactant or lecithin. 

Compositions for topical application, e.g. creams, lotions or 
15 pasces. can be prepared by admixing the active ingredient 
with a ccnvantional oleaginous or emulsifying excipient . 

A further object of the present invention is a ccirbined 
method of treatment of cancer or of amelioration ol the 
20 conditions of mammals , including humans, suffering from 
cancer, said method comprising administering 
1) a compound cf the invsnticn, that is a compound of formula 
(I), ilA) or (IB) or a pharmaceuLically acceptable salt 
thereof , and 

25 2) an additional antitumor agent, in amounts and close enough 
together in time sufficient to produce a therapeutically 
useful effect- 

The present invention also provides products containing a 
compound of the invention, that is a compound of formula (1), 
ju (lA) or (IB) or a pharmaceutically acceptable salt thereof, 
and an additional antitumor agent as a combined preparation 
for ciniultaneous, separate or sequential use in anticancer 
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therapy . 

The cerm "ancicuraour agent" is meant to comprise both a 
single antitumour drug and "cocktailc" . i.e. a mixture cf 
such drugs, according to the clinical practicp 
Examples of antitumour agents that can be formulated with a 
compound of the invention or, alternatively, can be 
administerec in a combined 'method of treatment, include 
doxorubicin, daunomycin, spirubicin, idarubicin,. etoposidc, 
fluorouracil, melphalan, cyclcphosphamide, bleomycin, 
virJblastin and mitomycin or a mixture of two or more thereof. 
The compounds of the invention can therefore be used in a 
treatment to ameliorate a cancer. They may be administered to 
a patient suffering from a cancer treatable with an 
antitumour agent, for example an anthracyclir.e glycoside such 
as doxorubicin; daunomycin, epirubicin or idarubicin as 
mentioned above, together with the antitumour agent. 
A compound of the invention and an antitumour agent, such as 
an anthracycline glycoside can be administered to improve the 
condition of a patient having leukemia such as myeloblastic 
leukemia, lymphoma, sarcoma, neuroblastoma, wi.lra's tumour or 
malignant neoplasm of the bladder, breast, lung or thyroid. 
Accordingly, the present invention provides a method of 
treating a patient in need of a tyrosine kinase inhibitor, 
the method comprising administering to said patient a 
therapeutically effective amount of a compound of formula 
(I), (lA) or of formula (IB), as defined above, or a 
pharmaceutically acceptable salt thereof. 

The following examples illustrate but do not limit the 
invention. 
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4- (5-indanylaiaino) -pyridoI2,3-d]pyruttidine hydrochloride 

A solution of 6-chloropyridol2,3-d]pyrimidine (1.656 g, 10 
b mM) and 5-aminoindan {1.332 g, 10 mM) in isopropanol (60 ml) 
is heated to reflux for about 20 h. The resulting salt 
Siifipension is then cooled to rpom temperature, filtered and 
the residue washed with ice-cooled isopropanol to give almost 
pure title compound in about 80 h yield, 
in C1-H15CIN4 calcd: C64.32 H5.06 CI 11.86 N18.75 
found: C64.05 H4.96 CI 11.65 NIB. 55 

MS tn/z 298 

According to the above described procedure the following 
lb compounds can be prepared: 

7-[nethoxy-4- (5-indanylamino) -pyrido[2, 3-d]pyrimidine 
hydrochloride ; 

4- (5-indanylmethylamino) -pyrido{2 , 3-d] pyriniidine 
hydrochloride 

2C 7-ir.ethcxy' 4 - (5 -indanyimethylamino) -pyrido 12 , 3-dl pyrimidine 
hydrochloride; 

4- (2-oxindol-5-ylamino) -pyrido[2, 3 -d] pyrimidine 
hydrochloride; 

7-methoxy-4- (2-oxindol-5-ylamino) -pyrido [2, 3-d) pyrimidine 
2^ hydrochloride; 

4- (2-oxindol-5-ylmethylamino) -pyrido [2, 3- d) pyrimidine 

hydrochloride; 

7 -methoxy- 4 - ( 2 - oxindol - 5 -ylmethylamino ) -pyr ido (2,3- 
d] pyrimidine hydrochloride 
ic 4- (1 -tetralyiaminc) -pyrido [2, 3-d] pyrimidine hydrochloride; 
7-methoxy-4- (i- tetralyiaminc) -pyr ido [2 , 3-d] pyrimidine 
hydrochloride; 
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4 (1 tccralyin*.ethylarr.incl pyridc[2,3 dlpyrin'.idins 
hydrochloride; and 

7-methoxy-4- (1-tetralylmethyl amino) -pyridc [2, 3-d] pyrimidine 
hydrochloride. 

Example 2 

4- ( 5-indanylaminb) -pyrido [2, 5-djpyriniidiiie 

A suspension of 4- {5-indanylamino) -pyrido [2 , 3 -d] pyrimi di ne 
ic nyarochloride {2,3BB g, 10 vm) and potassium carbonate (2.764 
g, 2C TTuM) in niatihanoi {60 vrl) is stirred at au^ient 
temperature for 0.5 h. The mixture is filtered and the 
filtrate evaporated under vacuum. The residue is purified by 
colunm chromatography ubiiiy d 93:7 mixture of 
IS dichloromethane/mer.hano] as elnant to give pure title 
cooipound in 90 % yield. 
^16"14^M caicd: C73/2c K5.36 N21.36 
fOuuu: C73.15 K5.25 N2i.i5 

MS m/z 2$2 

By proceeding analogously the following compound? can be 
"Drenarsd : 

7-methoxy-4- (5-indanylamino) -pyrido(2. 3-dlpyj:imidine; 

4- (5-indanylmethylamino) -pyrido 12 , 3-dl pyrimidine; 
2S 7 rr.cthoxy 4 (5 indanylnisthylamino) pyridc[2/J djpyrir.idine, 

4- 1 2 -oxindol - 5 -ylamino) -pyr ido [2 , 3 -dl pyrimidine ; 

7 -mechoxy-4 - ( 2 - oxindol - 5 -ylamino) -pyr ido [2,3 -d j pyrimidine ; 

4- (2 -uAitiuul-5-ylm«Lhylciuiiuu) -pyiidol2, 3-dj pyiimiUiiie; 

7-methoxy-4- (2 -oxindol -5 -ylmethylamino) -pyrido[2. 3- 
2 J d] pyrimidine 

4- (l-cetraiylaraino) -pyridoi2, 3-d] pyrimidine.- 

7 methojr/ 4 - ( 1 - tetralylamino) pyr ido [2 , 3 -d] pyr iu-.idir.e ; 
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4- (l-tetralylmethyiamino) -pyrido f2, 3-^] pyrimidine; and 
7-methoxy-4- ( 1-tetralylmethylamino) 'pyrido[2, 3-d] pyrimidine. 

Example 3 

4 - { 5 - indanyloxy ) -pyrido [2 , 3 -d] pyrimidine 

To 3 colutiion of 5- hydroxy indan (1.342 lOmM) in 80 ml . of 
aaueous potassium hydroxide solution containing 1.683 g (30 
tnM) ot solid potassium hydroxide is added b-chloro- 
pyriao[2,3 a] pyriTuidmc [i.tt^j ^, *v ***s- ^^^^^.s.^^** 

mixture is stirred for about 0.5 h at room temperature until 
most of the 6-chloro-pyrido 12, 3-d] pyrimidine dissolves and 
theu heated on the steam bath for further 0.5 h. The mixture 
is cooleK^; filtrere^d and the residue rerrvKtal li 7Pri frnm hot 
aqueous ethanol to give pure title compound in 60 % yield. 
^^16^13^3'^ caicd: C72.59 'wi5.9b 
luuiiu: C72.65 H4.9i rJiS.SS 

MS m/2 26Li 

According CO the above described procedure the following 

4- ;2-oxindol-5-yloxyl -pyrido[2, 3-d] pyritrldine; 

7 -metnoxy- 4 - ( 2 -oxindoi - b -yioxy ) - py r lao U , i -d] pyrimidine ; 

(2-cxindcl 5 - yin\ethcxy) - pyr ido [2 , 3 d] pyrimidine ; 
7 -methoxy-4 - 12 -oxindoi - 5 -ylmcthoxy } -pyrido f 2 . 3 -dl pyrimidine ; 
7-nethoxy-4- [5- indanyloxy) -pyrido[2, 3 -d] pyrimidine; 
4 - ( 5 - incianylri'iethoxy ) -py r ido 1 2 , 3 - u] pyr imiuiae ; 
7-mRr.hoxy-4- (5- indanylmethpyy) -nyrido[2 . "l-dl pyrimi Hi nf?; 
4- (1-tetralyloxy) -pyrido [2, 3-d] pyrimidine; 
7-mfc:Lhtjxy-4- (l-Letrdiyloxy) -pyriucL2, 5-u] yyiiluiditle; 
4- ( 1- tctralylmethyicxi') -pyridc [2 , 3 - dl pyrimidine ; and 
7 -methoxy-4- { 1- tetralylmethyloxy) -pyrido [2 , 3 -d] pyrimidine 
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4- {5-indanylthio) -pyrido [2. 3-clJpyri»idiiifi 

To a solution of 6-chloropyrida [2, S-dipyLimidine il.656 g, lU 
mM) in methanol (lf> m^) ad/j.ed a solution of i- 

mercapcoindan (4.506 g, 30 mM) in methanolic potassium 
hyuxuxiue ( 60 ml containing :..c06g \'sO m\) solid potassium 
hydrcxids! . The reaction rrd^ture ic ctirrcd for 0.5 h at rooiv. 
temperature and then boiled for 0.5 h at reflux. The solur.itin 
is concentrated under vacuum and then cooled to give 
cr>'Gtallina title cotTipcund in about 60 ' yield. 
^16^13^35 calcd; C66.79 H4.69 NTS 04 

found: C68.65 H4.55 N14.7S 5;n.in 

MS m/2 279 

By proceeding analogously the following romnnnnri? can be 
prepared: 

n- !2-oxirAdol-5-ylLii^u) -yyt iuu 12 , 3-di pyrimidine ; 
7-m^^thnvy -4- (2-oxiP-dol -5-ylthio) -pyrido{2 , 3-dl pyriir.idine ; 
4- (2-oxindol-5-ylmethylthio) -pyrido[2, 3-d] pyrimidine; 
7-nieLh'jxy-4- ( 2 -oxindol - 5 -ylmechylchio) -pyriao U , 3 

r1 1 nvri mi rl ■» r»o • 
c J * 

..7-methoxy-4- (5-indanylthio) -pyrido[2. 3 -d] pyrimidine; 
4' (b-inaanylmethylthio) -pyrido[2, 3 -d] pyrimidine; 
7 - mc t hcxy 4 (Si nd^ny 1 tne t hy 1 thiol - py r i do [ 2 , 3 - d 1 py i* ifui u i at? ; 
4- (1-tetralylthio) -pyrido[2, 3-dl pyrimidine; 
7-methoxy-4- (1-tetralylthic) -pyrido[2, 3-d] pyrimidine; 
4- U-tetralyimethylthio} -pyridoU, 3-dj pyriMdine; and 
7-methoxy-4- (l-tetralylmethylthio) -pyrido[2, 3-d] pyrimidine. 



4- (5-indanylmethyl) -pyrido[2, 3-d] pyrimidine 
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A solution of 5- (5-indanyl) - 5- (pyrido[2, 3-d) pyritnidin-4-yl ) 
barbicuric acid (3.734 g, 10 mM) and sodium hydroxide (2.00 
g, 50 rrfM) in ^»?at-cr nil) is refluxed for 15 h. AlL-i 

cooling the solution is made slightly acidic (pH4-5) by 
b addition of HCl and again refluxed for 15 h. The solution is 
cocisd, mSde strongly basic wlLu t»udium hydroxide and then 
extracted with ethyl arptace. The c^rganic phase is ^^:a£hed 
with . water, cried and then evaporated to dryness under 
vacuum. The residue is purified by column chromatography 
10 using dichiorociethane/rnethanol 93:7 as eiuant . Thus pure 
title confound is obtained in about 60 % yield. 

By proceeding analogously the following compounds can be 
prepared: 

15 4- (2-:>xindol-5-ylmethyl) -pyrido[2, 3-d}pyrimidine; 
7-T.ethcxy- 4- (2-GXindol-5-ylmethyl) -pyri.do[2, 3-d]pyrimidine; 
7 -methoxy-4 - ( 5 - indanylmechyl ) -pyrido [2 , 3 -d! pyrir.idine ; 
4 - 11- tetralylmethyl ) -pyrido [2 . 3'd] pyrimidine , and 
7-Triethoxy-4- il-tetraiylmethyl) - pyrido [2 , 3-d j pyrimidine . 

20 . 

Example 6 

4- (5-indanylaffliao) -pyrido [2, 3-d) pyrimidine 

A suspension of 4- {5-indanylthio) -pyrido [2 , 3-d] pyrimidine 
2e (2^79 g, 10 mM) and 5-aminoindan (3.996 g, 30 mM) in water 
(lOO ml) is heated in a sealed tube at 130=0 for 20 h. Incn 
the water is evaporated under vacuum and the residue 
chroma tographed on silica gel by using 
dichloroTTtethane/mechanol mixtures as eluant. Thus almost pure 
30 title compound is obtained in about 40 % yield. 
C16H14N4 calcd: C73,26 H5,38 N21.35 

found: C73.01 H5.15 N21.05 
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M3 m/2 262 
Exaagple 7 

5.(5-indAnyl)-5-(pyridoC2,3-d3pyrimidiii.4-yi) barbituric acid 

A slurry of 4 -chloro-pyrido [2. 3-d] pyrimidine (1.656 g, 10 mM) 
and 5-(5-lndanyl) barbituric acid (2.443 g, iO mM) is scirred 
in an oil bath. The teinpsrature is raised to 13 0°C in a 
period of 15 min. Then the temperature is further increased 
from 130*'C to 170'C. During this period apparently a reaction 
occurs since the slurry solidifies. The resulting solid is 
maintained for further 10 min at about 170«C, Then the 
reaction mixture is cooled, triturated with sodium 
bicarbonate solution and hexane. The solid is filtered off, 
washed with water and dried under vacuun. The raw product i.=5 
submitted to the next step without further purification. 

4-chIoro-pyrido[2, 3-d]pyrimidine 

A mixture of pyridc [2 , 3 -d] pyrimidin-4 ( 3H) -one {1.471 g. IC 
m) and POCI3 (16 ml) is stirred for 1 h at. reflux. The 
excess of POCI3 is removed under vacuum. Then dichlorome thane 
and iced water is added and the mixture stirred until the 
5 black solid dissolves. The organic layer is separated, washed 
with bicarbonate solution, dried ever Na2SC4 and then 
evaporated to dryness. The yellow residue is recrystallized 
from toluene / hexane to give almost pure title compound m 
7C % yield, mp 137°C. 
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Pyrido[2,3.d]pyriinidin-4 (3H) -one 



2-aminorncotinic acid (1.381 g, lO mM) and fonnamide (2.70 g, 
60 mM) are heated at 165-170«C for 2 h by means of an oil 
bath. The reaction mixture is coded and the resulting solid 
recrystallized from water to .give about 1.030 g of title 
compound (70 I yield), mp 255-8»C. 

Example lo 

H^- (1-tetralyl) adenine hydrochloride salt 

A solution of 6-chloropurine (1.546 g, lO mM) and 1- 
aminotetralin{1.472 g, iQ ^n) in isopropancl {60 ml} is 
heated to refiuji for about 20 h. The resulting salt 
suspension is then cooled to roofr. temperature, filtered and 
the residue washed with ice-cocled isopropanol to give almost 
pure title compound in 80, % yield. 
CisHigClNs calcd: C59.7C H5.34 C111.75 N23.21 
found: C59.65 H5.25 Clll.65 N23.15 

MS m/z 301 

NMR 6 ppm (DMS0-d3f: 1.70 (m, 4H) . 2.6-2.9 (m, 4H) , 7.0-7.3 
(m, 3H), 8.46,--8.62 (twos, 2H) , 10.9 (bs, IH) . 

According to the above described procedure the following 
compounds can be prepared: 

N6-(3-broino-l-tetralyl) adenine hydrochloride,- 
N^- (5-indanyl) adenine hydrochloride; 
N^-{7-bromo-5-indanyl) adenine hydrochloride,- 



(2-oxindol-5-yl) adenine hydrochloride; 



/-« .IT .^iM.n PCT CO U3 <;c ' PI 11 rri N27.76 

fcund: C51.50 H3.51 CI 11.55 M2''.45 

MS m/z 302 

NMR 5 ppm (DMSO-d-^) : 3,53 (s, 2H) , 6.86 (d, J=8.3H2. 1H; , 
^> 6.52 (dd. J=2.2 and 8.3Hz. IH) , 7.68 (d. J=2.2H2, IH) , 8.59, 
t).b2 (cwo S; 2H} , iO.45 \S, IHi , 11.1 (ba, IH) ; 

{|6- f5_inrta_nyl methyl ) ;?dpninp hyrirnrhloridp ; and 
in N^- (2-nvoindr;l -*^-ylmft^hyl) adfinine hydrochloride. 

Example xl 

iT- - (1- tetralyl) autBniiie 

IS A 5;u.'=;nen5;ion of - f 1 - tetralyl ) adenine hydrochloride salt 
(3.018 g, 10 mM) and potassium carbonate (2.764 g, 20 raM) in 
metiianol (50 ml) is stirred at aTufaient teuTperature for 0.5 h. 
ThP nixriire is filtprpd ;3n<i t-.hp filtratP pvaporar.pd unner 
vacuum. The residue is purified by column chromatography 

ii.i using a 93:7 mixture of QichloroTneLhaue/mtitiiciJiul ay eiuani: ^o 
giv^ pure t.itlc cctrpound in 90 % yisld. 
C15H15N5 calcd: C67.91 H5.70 N26.39 
found: C67.65 H5.61 N26.25 

MS m/2 2bt> 

-1 c 

By proceeding analogously the following compounds can be 
prepared : 

N^- (3-bromo-l-tetralyl) adenine; 
N^-(b mdanyl) adenine; 
30 N^- (7-bronio-5-indanyl; adenine; 
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N^- {?-oxindol-5-y2) adenine; 
N^- (l-tetraiyJmethyJ) ademnP: 
N^" (5-indanylmethyl) adenine; and 
N^- i2-oxoindol-5-ylTnethyl) adenine. 

Exassplc 12 

6- (l-tetralyloxy) -purine 

To a soiucion of 1-hydroxytetraiin (1.482 lumM) in 80 ml 

of aCPJ^OUS DOtSSSiU'" Hx^^^r-z-w-J^o e'r>^^1^>^o i rn-> ^ 

(30 mM) ot solid potassium hydroxide is added 6-chloropuirine 
(i.54b g, lO ml>l) . The reaction mixture is stirred for about 
0.5 h at rooT. temperature until incst cf tlie 6-chloropurine 
dissolves and then heated on the steam bath for further Q.5 
h. The mixture is cooled, filtered and the residue 
-.^v-^ J o^^.».^^4,e^ j.-s^iu ii^^c a4ucuua Ki.ntahOi. lu yive pure tide 
compound in 60 % yield. 
CX5H14N4O calcd: G67.65 H5.30 N21.04 
found: C67.55' H5.25 N20.95 

According to the above described procedure the following 

COTtlpOundS Call be piepaxeU: 

6- ( ^ -brono- 1 - tetralyloxy) -purinB ; 
6- (5-indanyloxy) -purine; 
6- ("-bromo-S-indanyloxy) -purine; 
6- (2-OYindol-5-ylox^'> - purine; 
6- (1-tetralylmethoxy) -purine ; 
b- ; 5 -inaanylmethoxy) -purine; and 
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Exaaiole 13 

6- (l-tetralylthio) -purine 

To a solution of 6-chloropurine (1.546 g, 10 mM) in methanol 
s (30 ml) is added a solution of l-mercapcotecralin (4.929 g, 
30 raM) in methanplic potassium hydroxide (60 ml containing 
1.608g (30 mW) solid pot<issiura hydroxide). The reaction 
mixture is stirred for* 0.5 h at room temperature and then 
boiled for 0.5 h at reflux. Tne solution is concentrated 
10 under vacuum and - then cooled to give crystalline' title 
compound in about .60 I yield. 

C15HX4N4S calcd: C63.81 H5.00 N19.84 Sll-35 
found:, C63!65 H4.95 N19.75 511.30 

MS ni/z 282 

15 ' 

By proceeding analogously the. following compounds can be 
prepared : 

6- {3-brcmo-i-tetralylthio) -purine; 
6- (5-indanylthio) -purine; 
20 6" (7-bromo-5-i'ndanylthio! -purine; 
6- (2-oxoindol-5-ylchio) -purine; 
6- (1-tetraiylmethylthio) -purine; 
6-i5-indanylmethylthio) -purine; and 
6- (2-oxindol-5-ylmethyithio) -purine. 

Example 14 

6- (l-tetralylmethyl) -purine 

A solution of 4, 5-diamino-6- (1-tetralylmethyl) -pyrimidine 
JO sulfaie (3.523 g, 10 m) in. formamide (30 ml) is heated to 
reflux for 0.5 h. The mixture is cooled, diluted with water 
and neutralized with aqueous sodium carbonate. The 
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precipitat-e is removed by filtration and recrystallized from 
aqueous echanoi co yield pure title compound in aDout 70 % 
yield. 

Ci^HicN^ calcd: C72.70 H6-10 N21.20 

5 found: C72.55 H6.05 N21.05 

MS m/z 264 

By proceeding analogously the following compounds cud be 
prepared : 

10 6- (3-brOEno- l-tetxalyiriiethyi) -purine; 
6- ( 5 - intj.^nylmethyl ) -purine; 
6- (7-bromo-5-indanylraethyl) -purine,- and 
6- (2-oxindol-5-ylmechyi) -purine. 

15 ExaJBDle 15 

- ( 1 - te traly 1 ) adenine 

A suspension cf 6- (1- tetralylthio) -purine (2 . 82 g, IC rnM} and 
1-aminotetralin (4.416 30 mM) in water (100 ml) is heated 
20 in a sealed tube at 130*'C for 20 h. Then the water is 
evaporated under vacuum and th^- residue chromatonraphed on 
silica gel by using dichloromethane/methanol mixtures as 
eluant. Thus almost pure title compound is obtained in about 
40 % yield. 

C15K15N5 calcd: C67.9I H5.70 N26.39 
found: C67.85 H5.45 N26.35 
MS m/z 265 

By proceeding analogously the following compounds can be 
3C prepared: 

N^- (3-bromo-l-tetralyl) adenine; 
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- ( b - indanyi ) adenine ; 
w ^ - i 7 - br omo - 5 - indany 1 i adenine ; 
- (2 -uAiiiuul-5 -yi ) cAUtiiiiiie; 

Im - - ( 1 - c^tralylmetiiyl ) adenine ; 
N ^ " ( S - i ndany 1 uie t ^y 1 ) aden i ne , ana 



Exam ple 16 

9-benzyl-N€- (i-tetralyi) -adenine 



A solution of (1 tetralyl) adenine (2.CS g, 10 and 



benzylchloride (2.53 g, 20 mM) in dimethyl acetamide (DMAA. 
100 ml) containing dry potassium carbonate (1.382 g, 10 mM) 
in suspension is uoated with stirring for IS h at iiG^C. 

1=; Afrer fiTrr;5hinn f.hp p:nllI^^^n ip pvAnnrRfpri cirynpcf^ in 

vacuuTT. and the residue is crystallized from ethanol to give 
pure title compuund xii about 50 ^ yxeiu. 

r^^'H-.,XI^ rplrH- CIA l^A H5.96 Nl?.70 
0 - - . 

20 MS m/z 355 

9 - ethy 1 - 6 - chloropiir ine 

25 To a scluticn of C-chlcropurinc (1.545 g. IC tJV, and 
iodoethane (3,22 g, 20 mM) in DMSO (50 ml) is added potassium 
carbonate (1.382 g, lO m) , The resulting suspension is 
stirred Zol 2 'n at room temperature, then diluted with water 
and extracted 3 tidies with etrer Thp pther extract is 

30 evaporated and the residue is purified by coluirji 
• chromatography using dichloromethane/echanoi 9t>:b as eiuant. 



wo 97/18212 PCT/EP96/04460 

Thus pure tiMe compound is obtained in about 50 \ yield. 
L*5H7Ci^i4 caicd: C37.87 H4,45 Ci22.35 N35.33 
EUUiid: C37,75 H4.35 C122.21 Kj5.3G 
MS n/z 155 

b 

Example l» 

Tablets each weighing 0.150 g and containing 25 mg of the 
active substance, can be manufactured as follows: 

0 CompoGitiQn (for 10,000 tablets): 

N'^- ;i -tetralyl) adenine , 250 g 

Lactose 80G g 

Corn starch 415 g 

Talc puwucL -^^ y 

5 Magnesium st^arate 5 g 

The N^- (l-cetralyl) adenine, the lactose' and half of the corn 
stai'Cu are raixed; tht: luixLuxe ib Lhen fciceu through a aicve 
0.5 nrn tnesh si^e. Corn starch (10 g) is suspended in v/artr. 
0 water (50 ml) and the resulting paste is used to qranulate 
the powder. The granulate is aried, cotnm:.nutcci on a sieve ot 
1.4 n'.TT. mesh size, then the ren^aining quantity of starch, talc: 
and magnesium stearate is added, carefully mixed and 
processea into tablets, 

Bxaan ple 19 



Capsules, eacll uOScu at 0.200 g ^"^^ COiitdj.iiJ.uy 20 ray oi Luc 



j^ctivp Rubstance can be prepared. 
0 Composition for 500 capsules: 
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N^- (5 - indanyl ) adeninfi 
Lactose 
Corn starch 
Magnesium stearate 

This foirmulation is encapsulated ir. tv;o-piece hard gelatin 
capsules and dosed at 0.200 g for each capsule. 

Bxaaple 20 

Tablets each weighing 0.150 g and containing 2 
active substance, can be manufactured as follcwf;: 
Composition (for 10,000 tablets): 
4- (b-indanylamino) -pyrido(2. 3-djpyrittuaine 
Lactose 
Corn starch 
Talc powder 
Magnesium stearate 

-The 4- (5-iridanylairtino) -pyrido[2, 3-d]pyi iiriidlne, the lacccsc 
and half of the corn starch are niixed; the rr.ixturs is then 
forced through a sieve of O.S mm mesh size. Corn starch (10 
g) is suspended in warm water (90 ml) and the resulting paste 
is used to granulate the powder. The granulate is dried, 
coni'inuiVuted on a sieve of 1.4 mm mesii size, then che remaining 
quantity of starch, talc and magnesiuni stearate is added, 
Cr»refully mixed and processed into tablets. 

Example 21 

Capsules, each dosed at 0,200 g and containing 20 mg of the 
active substance can be prepared. 



1 r\ n 

- - 3 

83 g 

5 g 

5 g 



25U g 
S G G g 

4 1 C ^ 

30 g 
5 g 
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Cr:n;pcsit:icn for 500 capsules: 

4- (l-tprralylaminol -pyrido[2,?-d]pyriTnidine 10 o 

Lactose 80 g 

Corn starch 5 g 

) Magnesium scearace ^ g 



This formulation is encapsulated in two-piece hard gelatin 
cacsules and dosed at 0.200 g for each capsiile. 
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CLAIMS 

1. A bicyclic coridensed pyrimidine compound having the 
foi lowing ^snsTsl fcrtnulsi (I) 




wherein 

X 15 -CH2- , -NH-(CH2ln- ' -0-(CH2)n- or -S-(CH2)n- ^hich 
n is zero or 1,- 

A is a 4,5-fused imidazole ring N-subscicuced by R3 which is 
hydrogen, C1-C4 ai}cyi or benzyl, or A is a 2,3-fused pyridine 
ring C-suJ3SCituted by R4 which is hydrogen, Ct"C4 alkyi, 
C1-C4 alkoxy, halogen or m^R^ in which each ot R5 and 
independently is ;-: or Ci-C^ alkyl; 

B is a bicyclic ring chosen from cetralin, indane and 2- 
oxmdole; 

each of R;;^ and R2, independently, is hydrogen, C1-C4 alkyl, 
halogen, hydroxy, C1-C4 dlkuxy, C1-C4 dlkoxy carbonyl , uiliu, 
cyano or CF3 ; 

and the pharmaceuticaliy acceptable salts tnereot ; and 
wherein, when at the same Lime, A is pyridine and B is a 
^^^^ o. -jc H Ci-Cj alkyl, C1-C4 alkoxy or halogen 

and X is as defined above, then aach of and Ry i- other 
than H; ctiid wherein, when at the saaie tirie, A is irr.idazole, X 
i =. KTi: fnzj^\ - /^^a^irt/sH tiK^ye . and 3 IS En indan ring 

unsufcstituted or substituted Hy or.c cr mora of halogen, 
hydroxy, C1-C4 alkoxy and nitro, then R3 is nther than C1-C4 
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2. A compound of formula (T). accord -inn to claim 1, 
wherein X, A and B are as defined in claim 1, is hydrogen 

5 or halogen, R4 is hydrogen or Ci-C^ allcoxy, and Ro and R3 are 
H; and the phannaceutically acceptable salts thereof. 

3. A compound selected from: 

4- (2 'Oxindol-5-ylamino) -pyrido [2, 3-d]pyrimidine; 
10 7-methoxy-4- (2-oxindol-5-yl3mino) -pyrido (2, 3 -d] pyrimidine,- 
4- (2-oxindol-5-ylm€thylamino} -pyrido [2, 3-d] pyrimidine; 
7 - me t hoxy - 4 - ( 2 - oxindol - 5 - ylmethy lamino ) - pyrido [2,3- 
djpyrimidine; 

4 - (2 -oxindol-5-yloxy) -pyrido[2, 3-d]pyrimidine; 
15 7 -met hoxy- 4- (2-oxindcl-5-ylcxy) -pyrido[2, 3-djpyrimidine; 

4- (2-oxindol-5-ylTr.ethoxy) -pyrido[2,3-d]pyrirr.idine; 

7 -mc thoxy - 4 - { 2 - oxindol - 5 - ylmethoxy ) -pyrido 1 2 , 3 -d] pyrimid.i.ne ; 

4- (2-oxindol-5-yl::hio) -pyrido[2; 3 -d] pyrimidine/ 

7 -;r6thoxy- 4 - ( 2 - oxindol - 5 -ylthio ; -pyrido [ 2 , J -dj pyr imidine ; 
2n 4- {2-oxindoi-5-yl!r.sthylthio) -pyrido [2 , 3 -d] pyrimidine ; 

7-methoxy-4- (2-oxindol-5-ylmethylthic) -pyrido [2, 3- 

dl pyrimidine r 

4- (2-oxindol-5-ylmethyl) -pyrido[2, 3-d]pyrimidine; 
7 -methcxy- 4 - ( 2 - oxindol - 5 -ylmethyl ) -pyrido [2 , 3 -d] pyrimidine ; 
4- (5-indanylaniinc/ -pyrido [2 , 3 -d] pyrimidine ; 
7-methoxy-4- (S-indany lamino) -pyrido [2, 3-dl pyrimidine; 
4- (5-indanylmethylaraino) -pyrido [2 . 3-d] pyrimidine; 
7-methoxy-4- ( 5- mdanylme thy lamino) -pyrido [2, 3 -dl pyrimidine; 
4- (5-indanyloxy ) -pyrido [2, 3 -d] pyr imidine; 
30 7-mothcxy-4- (5- indanyloxyl -pyrido[2, 3-d] pyrimidine; 
4- (5-indanylmeihoxy) -pyrido [2, 3-d] pyrimidine; 
7 -me thoxy -4- (5-indanylmethoxy) -pyrido [2, 3-d] pyr imidine; 
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4 - ( 5-indanylthio) -pyrido (2 , 3 -d] pyrimidine ; 

7 -methoxy- 4 - { 5 - indanyi thio ) - pyrido [ 2 , 3 - d] pyrimidine ; 

4- (5-indanylmethylthio) -pyridol2, 3-d)pyrirrddine; 

7*Trcethoxy-4- (5-indanylmethylthio) -pyrido[2, 3 -dl pyrimidine; 

4- (S-indanylmethyl) -pyrido [2.. 3-dJpyrimidine; 

7-meLhoxy-4- (S-indanylmethyl ) -pyrido [2 , 3 -d] pyrimidine; 

N^- (l-tetralyl) adenine; 
n6- {3-bromo-l-tetralyl) adenine; 
- ( 5 - indanyi ) aden ine ; 
ic N^- {7-broTno-5-indanyl) adenine; 

N^- {2-oxindol-5-yl) adenine; 
(1 -tetralylmethyi; adenine; 
- ( 5 - indanylme thy 1 ) adenine ; 

N^- (2-oxindol-5-ylmethyi> adenine; 
IS 6- (l-tetralyloxy) -purine; 

6- ( 3 'bromo- l-tetralyloxy) -purine; 

6- (5-indanyioxy) -purine; 

6- (7-bromc-5-indanyloxy) -purine; 

6- i2-oxindol-5-yloxyf -purine; 
2C 6- il -tGtralyithio) -purine; 

6- (3-bromo-l-tetralylthio) -purine; 

6- (5-indanylthio) -purine; 

6- (7-bromo-5-indanyithio) -purine; 

6- (2-oxoindol-5-ylthio) -purine; 
25 6- (1-tetralylmethyl) -purine; 

6- O-broTno-l-tetralylmethyl} -purine; 

6- (5-indanylmethyl) -purine; 

6- (7-brotno-5-indanyltnethyl) -purine; 

6- {2-oxindol-5-ylmethyl) -purine; 
30 6- (1-tetralylmethoxy) -purine; 

6- (5-indanylmethoxy) -purine; 
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o- l2-oxindol-5-ylmethoxy) -purine; 
6- (l-tetralylmsthylrhio) -purine; 
6- {5-indanylmethylthio) -purine; and 
6- (2'Oxindol-5-ylmechylt:hio) -purine; 
b either as single isomers or as a mixture thereof or a 
pharmaceutical iy acceptable salt thereof. 

4. A bicyclic condensed pyrimidine compound of formula 
(I) as defined in claim 1, or a pharmaceutically acceptable 

0 salt thereof, for use as an active therapeutic substance, in 
particular as tyrosine kinase inhibitor. 

5. A pharmaceutical composition comprising a compound of 
formula (I), as defined in claim 1, or a pharmaceutically 

5 salt thereof, as an active principle, and a pharmaceutically 
acceptable excipient. 

6., A bicyclic condensed pyrimidine compound of formula 

(lA) 




•:iA; 



wherein 

X is -CH2- , -NH-(CH2)n- ' '0- {€^2) n' ox -5-(CK2}n" in which 
n is zero or 1 ; 

A is a 2,3-fused pyridine ring C-substituted by R4 which is 
5 hydrogen, Ci-C^ alkyl, C^-Cq alkoxy, halogen or NR5R6 in 
which each of R5 and iudependenliy is H or C1-C4 alkyl; 
B is a bicyclic ring chosen from tetralin, indane and 2- 
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oxindole; 

each of Ri and independently, is hydrogen, Ci'C^ alkyl, 

halogen, hydroxy, C-] -C4 allcoxy, C;i-C4 alkoxycarbonyl , nitro, 
cyano or CF3 ; 

or a pharmaceutically acceptable salts thereof for use as an 
active therapeutic substance, in particular as tyrosine 
. kinase inhibitor. 

7. A bicyciic condensed pyritaidine cotrtpound of fonuuia 
0 (lA), for the use according to claim 6, which is selected 
from: 

4 - ( 2 - oxindol ' b - y lamino) -pyr ido l2,6~cl] pyr imidine ; 
7-methOAy-4- (2-oxindol -B-ylamino) -pyrido [2, 3-uj pyr imidine; 

4- ' "5 - r>'v^ nrln 1 * _ \/ 1 moh Viifl am nr\ ^ .t^i^i^-! r1r\ fT 1 -Hi CVri^nidillS ' 

5 ■ 7-methoxy-4- (2-oxindol-5-ylmethylainino) -pyrido[2, 3- 
dj pyrimidine ; 

4- (2-oxincloi-5-yloxy) -pyrido (2 , 3-d j pyrimidine; 

7 -meChOxy-4 - (2- Oxiiidol - 5-ylOxy / -pyr ido [2 , 3-dj pyi imidine; 

- f 9 _ ov-i nHn I - C -irl mot- hr>-v-ir\ r^^ f-v i H <^ T 1 I3\TiTridin9 ; 

0 7-methoxy-4- (2-oxindol-5-ylmethoxy) -pyrido [2, l-n)pyrimidinf?; 
4- (2-oxindol-5'ylthio) -pyrido 1 2, 3- dl pyr imidine; 
7 -metncxy- 4 - 1 2 - oxindol - 5 -yithio J -pyrido 1 2 , 3 -d) pyrimidine ; 
4- (2-oxindol-5-yl[neLhylLhia) -pyiido [2, 3 - dj pyrimidine; 
7-ir.cthcxy 4 {2-oxindol"5 ylnicthylthic) -pyridc [2, 3 
d] pyrimidi ne : 

4- (2 -oxindol -5-ylmethyl) -pyrido [2, 3-d] pyrimidine; 
7 -methoxy-4 - ( 2 -oxindol - 5 -yimethyl ) -pyrido [2 , 3 -d) pyrimidine ; 
4- (5-indanylamino) -pyrido [2, 3-d] pyrimidine; 
7 iriethcxy-4- J S-indanylairiino) -pyridc [2, 3 -dlpyrimidine; 
0 4- (5-indanylmethylattiino) -pyrido [2, 3-d] pyrimidine; 

7.-methoxy-4- (5-indanylmethylamino) -pyrido[2, 3 -dl pyrimidine; 
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4 - (5 -indanylcx^/) -pyridc (7,3 - dl pyrimidine ; 

7 -Tnechoxv-4- (5 - indanvl nxvl -nvrifjn 3 -H] oyriT.idinc^ • 

4- (5-indanylmethoxy) -pyrido [2, 3-d]pyrimidine; 

7-me3hoxy-4- iS-indanyimethoxy} -pyrido (2, 3-d] pyrimidine; 
5 4- (5-indanyiLhio) -pyrido [2, 3 -d] pyrimidine ; 

7-Tnethoxy'4- (5 indanylchic) -pyrido 12^3 -dj pyrimidine; 

4- ( 5-indanylraet.hylthio) -pyrido [2, 3-dl pyriT.idine,• 
7-raethoxy-4- (5-indanylmethylthiol -pyrido (2 ; 3 -d] pyrimidine; 

4- (5-indanylmethyl) -pyrido [2, 3-d] pyrimidine; 
iC 7-meUiOxy-4- (5-indanyiTnethyl) -pyrido [2, 3-d] pyrimidine; 

4- {1- tetralylairiino) -pyrido [2 , B-ujpyrimidinG; 

7-mer.hnvy-4- (1- tetralylatnino) -pyrido [2, 3 d] pyrimidine; 

4- (1-tetralylmethylamino) -pyrido[:?; 3-dl pyrimidine; 

7-metnoxy-4- (l-tetralylmethylamino) -pyrido [2, 3-dl pyrimidine; 
15 4- (i-tetraiyioxy) -pyrido [2, 3 -dj pyrimidine; 

7-msthcx'/-4- (l-retralyloxy) -pyrido [2, 3-d j pyrimidine; 

4- (i-nPtralylmsthovy) -pyrido (2 , 3-d] pyrimidine; 

7 -methoxy-4- (l-tetralylmethoxy) -pyrido [2 , 3-d] pyrimidine; 

4- (l-tetraiylthio) -pyrido [2, 3 ~d] pyrimidine 
20 7-mei:noxy'4- ( i-Letraiyitnio) -pyrido (2; 3-d] pyrimidine; 

4 (1 uetraiylmethyltuio) -pyrido [2 , 3-dj pyrimiaine; 

7-methoxy-4- (l-tetralylmethylthio) pyrido [2, 3 -d] pyrimidine; . 

4- (1-tetralyl methyl) -pyrido [2.. 3-d] pyrimidine; and 

7 -methoxy - 4 - (1 - tetralylmethyl ) -pyrido [2 , 3 -d] pyrimidine ; 
25 either as single isomers or as a mixture thereof or a 

phanriaceutically acceptable 3ait thereof. 

8. A pharmaceutical compositi on comprising a compound of 
formula (lA) , as defined in claim 6, as an active principle 
30 and a pharmaceutical iy acceptable excipient . 



9. A compound selected from; 



- 3G - 

4- (1-tecralylaTOino) -pyrido [2 , 3-dlpyrimidine; 

7-methoxy-4- (1-tetraiylamino) -pyridoi2, 3-dJpyriraidine; 

4- (l-cetralyimethyi amino) -pyrido [2 , 3 -di pyrrimidine; . 

7 mcthcxy 4(1- tct ralylxcthylaminc) - pyrido [2,3 d] pyrimidine , 
5 4- (1 - tetralyloxy) •nyridof2, 3-djpyriniidine ; 

7-methoxy-4- (1-tetralyloxy) -pyrido [2, 3-d] pyrimidine; 

4- {l-tetralylmethoxy) -pyrido(2, 3-d] pyrimidine ; 

7-methoxy-4- (l-cetralylmethoxyj -pyrido [2, 3 -d] pyrimidine; 

4- {l-tstralylthio) -pyrido [2 , 3-dj pyrxmidins; 
in 7-methoxy-4- (l-tetralylthio) -pyrido [2, 3-d] pyrimidine; 

4- (i-tetralylmethylthio) -pyrido(2. 3-d) pyrimidine ; 

7 -methoxy-4 - ( 1- tetralylmethylthio) -pyrido [2, 3 -dl pyrimidine ; 

4- u-tetralyimetnyi) -pyriaoi 2, 3-dj pyrimidine, and 

7 -mcthoxy-4 - ( 1 - tetraiylmethyl) -pyrido [2, 3 -d] pyriiuidinc, 
1^ either as a single isomer or as a mixture thereof, or a 

pharmaceutically acceptable salt thereof. 

10. rhe use of a bicyclic condensed pyrimidine compound 



20 




wherein 

X is 'CHp.- , -NH-(CH2)n- » -0-{CH2)n- or -S-{CH2)n- in which 
n is zero or 1; 

A is a 4,5-fused imidazole ring N-subscituced by K3 which is 
hydrogen, C]-C4 alkyl or benzyl, or A is a 2, 3 -fused pyridine 
ring C- substituted by R4 which is hydrogen; C1-C4 alkyl, Ci* 
C4 aikoxy, halogen or NR5R6 in which each of K5 and 
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indspendcntly is H cr Cj^-C^ alkyl; 

u is a bicyclic ring ciioseii rruui letidlin, indane and 2- 
oxir.dole ; 

each of Ri^ and Rt, indenenrienMy, is byHrocjen, C1-C4 alkyl, 
.5 halogen, hydroxy, ^I'C^ alkoxy, ^i'^^ alkoxycarbcnyl , nitro, 
cyanc or CF3 ; 

or a pharrrace^itically acceptable salts thereof for use in the 
manufacture of a medicair^ent having tyrocine kinase inhibiting 
activity. 

11. The use of a bicyclic condensed pyriraidine compound 
of formula (IB) .. as defined in claitr, 10, or a 
phamiaceutically acceptalDle salt thereof, for use in the 
manufacture of a medicament for use in the control of iiTiHiune 
system diseases, in inhibiting the development of the 
atheromatous plaque and rsstencsis, in the control of 
angiogenesis, as an anti-raetastatic agent. in treating 
diabetic complicationSi in the treatment of pathclogicai 
proliferative conditions. in treating tumors.- including 
20 leukemia, and in the treatment of Alzheimer's disease. 



12. The use according to claims 10 and ii, wherein the 
condensed pyrimidine compound is selected from: 
4- (2-oxindol-5-ylaminol -pyridof2.. 3 -d] pyrimidine ; 
25 7-methoxy-4- (2-oxindol-5-ylamino) -pyrido[2, 3 -d] pyrimidine? 
4- (2-oxindol-5-yimethyiamino} -pyrido 12 , 3-d] pyrimidine; 
7 -msthcxy-4- \2-oxinuol-5-ylmethylauiiiio) -pyridoL2, 3- 
d] pyrimidine ; 

4- (2-oxindol-5-yloxy) -pyrido[2; 2-d] pyrimidine; 
30 .7 -methoxy-4- (2-oxindol-5-yloxy) -pyrido {2 r 3 -d] pyrimidine ; 
4- (2-oxindol-5-yimethoxy) -pyrido [2, 3 -d J pyrimidine ; 
7 -methoxy-4 - ( 2 -oxindol - 5 -yimethoxy ) -pyrido [ 2 , 3 -dj pyrimidine ; 
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4- {2-oxindol-5-ylthio) -pyrido(2; 3-d]pyrimidine; 

7 -mechoxy - 4 - { 2 - oxindol - 5 -yiLhio) -pyrido 1 2 , j -dl pyrimidme ; 

4- 1 2-oxindcl-Ij-ylmethylthio} -pyrido 12 , 3-djpyiiniiuine; 

dlpyrimidine; 

4- t2-oxindoi-5-ylmethyl) -pyrido[2, :^-dlpyrimidine; 
7 -methoxy-4 - ( 2 -oxindol - 5 -ylmetnyi ) -pyrido (2 , 3 -d] pyrimidine ; 

4- t5-indanylamino) -pyrido [2, 3-d] pyri[nidine; 
7 -methoxy- 4 - ( 5 - indanyiamino) -pyrido [2 , 3 -d] pyrimidine ; 
^ 4- i?-indanyl.merhyT?iinino) -pyrldo [2 , 3 -dl pyrimidine ; 

7-methoxy-4- (5-indanylrnethylamino) -pyrido[2, 3-d] pyrimidine; 

4- (5-indanyioxy) -pyrido 12, 3 -dl pyrimidine ; 

7-iTit;thoxy-4- (5 -inudnyloxy ) -pyridoi2, 3 -di pyrimidine ; 

4 - ( 5 - indanylrr^ethcxy ) ^ pyrido [2,3 dj pyrimidine , 
\ 7-met.hoxy-4- {5- indanylmethoxyi -pyrido [2; 3-d] pyrimidine; 

4- (5-indanylfchio) -pyrido [2, 3-d] pyrimidine ; 

7-methoxy-4- (5-indanyithio) -pyrido [2, 3-d) pyrimidine; 

4- ;5-inudiiyliueu!yli.hio) -pyiidc [2 , 3-d] pyrimidine; 

7 methoxy-4 (5 -indanylmethylthic) -pyridc[2, 3-dlpyrimidin^, 

4- [5-indanylmPChyl) -pyrido [2; 3-d] pyrimidine 

7-metnoxy-4- l5-indanylmethyl) -pyrido [2 , 3-d] pyrimidine; 

4- [l-tetraiylammo) -pyrido 12, 3-dj pyrimidine; 

7 -melhoxy- 4 - ( i - teLi diyiamiuo) -pyrido [2 , 3 -ti] pyrimidine ; 

~t ( 1 - tet.ralylmec^*ylaT^llno) -pyridci^j 3 -d] pyrimidine, 
5 7 -TTiethoxy-4- (l-tetralylmethylamino) -pyrido[2. 3 -d] pyrimidine 

4- {l-tetralyloxy> -pyrido [2. 3-dl pyrimidine; 
' 7-met:hoxy-4- (i-tetralyloxy) -pyrido [2, 3-d] pyrimidine; 

4- ii tetralyimethoxy) -pyrido [2, 3-dipyrimidine; 

7 -methox-y- 4 - (1 - tetralyimethoxy) -pyrido [2 . 3 -d! pyrimidine ; 
0 4- (1- tetralylthio) -pyrido [2, 3-d] pyrimidine; 

7-methoxy-4- {l-tetralylthio} -pyrido [2, 3-d] pyrimidine; 

4 - { 1 - ter.raly Imethyl thio) -pyrido [2 , 3 -d] pyrimidine ; 
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{1 tetralyiniethy] tihio) -pyridc[2, 3 -dlpyrimidine. 
4, { 1- tr.pr r^i ylmiBthyl ) -pvrido[2, 3-d]pyriTnidir.e; 
7-methoxy-4- (1-tetralylraethyl) -pyrido [2, 3-dlpyrimidine; 

N^- (l-tetralyl) adenine; 

E N^- ;3-bromo-l-tetralyl) adenine; 

n6 (s-indanyl) adenine; 

- ( 2 - Qxindcl - 5 -yl ) adenine; 
M^- (l-tetralylaiethyl) adenine; 
:c N^- (5-indanylmeLhyl) adenine; 

(2-OAiudul-5-yltueLiiyl} adenine* 
6- ( 1 * cecz'slylcxy ) -p^irinc; 
6- (3-bromo-l-tetralyloxy) -purine; 
6- {5-indanyloxy) -purine; 
lb 6- (7-bromo-5-indanyloxy) -purine; 
6' (2-cxindol-5-yloxy/ -purine; 

6- (3-bromo-l-tRnralyl rhio) -purine; 

6- (5-indanyltiiio] -purine; 
2D b- :7-jt5romo-5-indanylthio} -purine; 

6- \2 -oxoiadoi-5-ylthio) -purine; 

6- (l-tetralylnvGChyl) -purine, 

6- 3 -bromo-l-tenraly.l methyl) -purine; 

6- (5-indanylmethyl) -purine; 
25 6- i7-bromc-5-inaanylmethyl) -purine; 

o- (2-oxindoi -5'-yitnethyl) -purine; 

6- (1-tetralylT.ethoxy) -purine; 

6- (5-indanylmer-.hnxy; -purine; 

6- (2-oxindol-5-ylmethoxy) -purine; 
3C 6- (1-tecralylmethylthio) -purine; 

6- (5-inddiiyimethyithioi -purine; and 
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6- (2-oxindol-5-ylmethylchio) -purine; 

eilhei ab single li>umeis at as a mixcure thereof or a 

5 13. A method of treating a patient in need of a tyrosine 

kinase inhibitor, the method comprising administering to said 
patient a Lherapeutically effective amount of a compound of 
fomvala (IB), as defined in clairu 10, or a pharmdceuticaliy 

14. Products containing a compound of formula (IB), as 
defined in claim IJ, or a pnarmaceuticaiiy acceptao^e salt 
tii^^reoi, and an addicluiial aiicltuuiux ageiiL as a combined 
preparation for simultaneous, separate cr sequential use in 

1!^ anticancer therapy. 

15. A process for the preparation ot a bicyciic 
pyiiTiidiue couipoatiu Of foiTuula (I), aS defined lu claitu 1, or 
= pha'^^csutically acceptable salt thereof, t^.e process 

70 comprising: 

a) reacting a compound of formula (II) 




wherein A is as defined in claim 1 and L is a leaving group 
with an amine compound of formula (III) 




Wherein n, Ri and R2 are as defined in claim 1, thus 
obtaining a compound of formula (I) in which X is 
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b) reacting a corapouiiu of loxmulci {ID eta defined above, with 

/r-tr t f r> 1 ' 

b wnerein n, B, and R2 are as defined in claim 1, thus 
obtaining a compound of formula (I) in which X is -0-(CHo)ri-: 
or 

c) reacting a compound ot tormula (II) as defined above, with 
a thio cocnpouud of foxTAuia (V) 

... .... YA 

lib *'-"2^-^£*nJ f^"' 

wherein B, . Rt and R2 defined in claim l. thus 

giving a compound of formula fl) in which x is -S- (CH7 ) - ; or 

d) reacting a compound of formula (VT) 

„ ^"^^ 

T il 
I. 'I 

J 

1^ wherein B, Ri. R2 and R3 are an defined in claim 1, v;ith 
formamide (HCONH2) thus providing a conrpound of formula (I) 
wherein X is -CH2- and A is a 4, 5- fused imidazole ring, or 
e! hydrolysing and decarbcxylating a coT^pcund of fomvala 
(VII) 



X. /CO (vii) 
R — I- ! !! 

wherein B, R-, R2 and R4 are as defined in claim 1, thus 

v^^^.ri/^■;r.r» a ^r^my^r>^^^^ 'Pomula (I), v.'herein X is -CH>= A 

' T C,,nr>«-a r T ^ "I ^ -I ^ . 

and, if desired, converting a coinpound of formula (i) intc 
another compound of formula (1) r and/or, if desired, 
converting a compound of formula (I) into a salt thereof, 
and/or, if desired, converting a sale of a compound of 
formula (I) into a free compound of formula (1), and/or, if 
desired, separating a mixture of isomers of ^ compound of 
formula (I) into the single isomers. 



i^^TEltNATio^AL search klfort 



PCT/EP S6/SMSe 



IPC 6 C97D473/34 C97D473/39 C970473/3B CQ7D473/89 Ce7D471/94 
I 4611(31/52 



tiw'iUJi^ti Hi Intemjbonal Ptteat UmAciiion (f PO or to both iMftonil cUtnCiaaion «nd (PC 



H. HnLDS SEAftCHfiD 


Mtittffium domnauuiOQ tevehed (dAm&cAaoft tMtm foiloocd t>« dwmfictfton flvnboti) 

IK 6 C070 

1 




MifiU «« iMUftdni la Uk fkidi MAT 






1 rkcronic daU hue consulud dufUkg Ac ufiCTM&Gul sevch (lUiBC uJ dAte bus «d» 


toe piictical, sanb tenm ivd) 








Cawfciry' j Gaafln oi onfintm, wife irwittfUifw, wtwnc appropimc, ot iht rtrrwu pa 

1 


( 

mces 


iuMBitDda 


imNo. 



EP.A.O 212 535 (BOEHRINGER HAHNHEIH GHBH) 
4 March 1987 

see page 1 • page 7; claims 

US.A,4 751 292 (JUAN t. FOX) 14 June 1988 
see colum 3 • colunn 10; claims 

GB.A.828 522 {J.R.GE13V A.) 17 February 
1950 

see the ntcle dccuisnt 

H0.A,93 11196 (PFUER IHC.) 19 June 1993 

page 19, line 20-25 
see page 48 - page 61; claims 

US.A.3 112 192 (EDMUND F. FEICHTMEIR ET 
AL) 26 November 1963 
see the whole document 

-/-- 



1-15 



1-15 



M5 



1-15 



Li] 



r urther docwncus tn lutfc m Sic oontiiwiaon ol box C. 



Hi 



Ptfcat tamUy fflonooi atv listed m «naex. 



zoaaaatC (o be of pmcuUr rtlcvance 

I c AH.tcr docuincnt but puhliihctf on or aAer tt» inicnttttoail 

fiiiag diic 

'L' (focunnrt which mav Ouow doubb m enantv diintfs) or 
wtich is dUd (0 citahliih the puttKiCton dtie of iDober 
otwQOtt or oOw •pra4J rv«rM ?pf?!ft?tfj 

'O* docimcnt itfcmnf lo tn oral dndcn&t, ujc extubiban or 
otftcf menu 

'V »?c«ngat pnfaliifert pner to the aacmatgrnl Shsj to hst 
Lucr 9itn the pnoruy dtatc claimed 



T utetfQeunicmpa6u««a*iicr(h<iiittiniacMiiiunfaiB 
or pnontv M u4 M( la eonfbct widKte AMtBCKOB bat 
otcd « ndmbwl dM prioapk or Otcery lAdfrtyiftt ^ 

X doc«iMafp««eteRkvMa;thcd«iibedia«atoa 
cMiotbt eonftoota novel or cunoi be caondemt n 
ifivalvc in invenbvc Sep when the doontcm u ttkm Aim 
^ciB)attorptfbeaUrrelcvaBtt:tbcd4tnedan«iiboa 
cnooibc oomdCRd to mTCtvt m ionoaw Mp whca Uk 
e or mart other wch docu- 



DMB. ncft comuuAoa bemg obnom to a pcina ttiucd 
'A' doeumBKmsaboofttisimcpitartteiBly 



Dtu of (he aetuil compictioii of the intcnubocil K«tth 

16 January 1997 



04tc of nuiUiti of ttw utftmftftooit mrch repon 

2 1 21. 37 



Euopeu PtBen(Offi«. P B. 5Sr! Psicntliu 2 
NL -zaOHV Rijiwiik 
Tl. ( - 51^70 34C2J4C Tr. 3: &2Upo rU. 
Fik( 1-31-70) 140-3016 



Auihonsco oiuco' 



Luyten, H 



^" !5.\-2:fl J«e=s4 iiJtV, llX-j 1991] 



page 1 of 2 



INTERNATIONAL SEARCH REPORT 


PCT/EP 96/04468 


C^CgottBuibon) OOCUMENTS C0NS1DEA£D TO BE RELCVANT 




OuBOAoftfocunBtt. wi(iiaAGtBdD.«te«tpprepiuK.orattftf<vttcptitt^ 


HekvntODdamNtp. 


0 a 

' t • * 


WC,A.9S G6S45 {DISCOVERY THERAPEUTICS IK.) 
? Harch 1996 

see page 29 - page 36; claiins 




M5 


A 

1 

1 . ! 
1 

1 

; 

i 

1 


EP,A,0 414 386 (ELI LILLY AND COMPANY) 27 

February 1991 

cUed in the application 

see page 42 • page SI; claims 




1-15 

1 
1 
1 
1 

1 
I 

i 
I 



Fom fawitoittteii of wt*4 dMM) (July liti) 



. page 2 of 2 



INTERNATIONAL SEARCH REPORT 



-nalionaJ ipplicaiioh No. 

PCT/EP 96/ Q4460 



Box t ()bsav4tM)n» where certain datms uttsi fovnd uuetrckaMc (Coatinu&iton of item t of first shed) 



This irvttrnauorua Sewcn Report ivja iwi bwn csubJuhcii in fcipcci of cenauji cutm^ oii^i Ajutli- ITuX*) fui tlw fultwwrftg reaisns: 

1 . Claims Nos,: 

because incy rcuic lo sucject miner noi requirea lo o« learcnea oy uiw Auinomy. namely: 

Although claim 13 is directed to a raethod of treatwent of (diagnostic 
method practised on) the human/an imal body the search hai been carried out 
and based on the alleged effects of the coflipound/cofiiposltlon. 

2. 1 I Cliiims Noj.; 

— tiCwKUSc ihcy rvi»u: lu pitfti wf Uit tnlerniuon*! AppliCAUon (h*l do not comply with the prtjcnbrt rcqjircmcntj lo such 
AIT rxtcrt '.hal rrx-viinsful !nlcfraliQfTil Search can be carried uui, specificallr 



3. I J CU»mj Noi.: . o *, i 

— because ihcy are dspcndcm cUtiw arm art not dra/wd in accordance with the jcccnd and third senUncts of Ruhr ft.i;*). 



Box U Observatioiis wlierc uaity of invention is Inckinf (Continuation of item 2 of (Sral sheet) 

This Iniernaiional Sraiching Ajthority found inuiupic invcnuons in Ihi* lattrnjiUunal application, as foitows: 



1 . As ail rw|uircd addiuotial search fc« were UmeJy paid by the appJicani, 'Jws Iniernalionai S«arch Reoor: cows ai: 
swchabte cJaimi. 



' ' of any addiuonaJ foe. 



dd br :c"cr." '.viihsiit sffc; 



''j":f','ing ST 5:±d:»cr^ fct, 'his Authorr'.y dHJ i^vi 



j { A$ cniy some of ihe rcquireo addiiionai search fees were timeiy paui by '.he appiicint, this Imemauonai Search Repon 
cnvrrj oniy rfwtw dwms for wh«ii wfrr paid, ^pecificaily dajms Nft? : 



I I N" fv^^yirr!* yJdi'it^.aJ «r3rch rtr? 'im-ly past b- 'Jit .'.pphcinL C'_'n:r.l'--:Tl!r. Ihii !nLerr.: 
rcs;ncicd t\) the invention fust ntcniiuncii in the ttainu; tl u covered by claims Noj.; 
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I ' Th« adilninniii «arch fees weie accomo»ni«d bv the appljcant s protest. 
I ■ 

I No profcit accompanied the piYment of additional rcaich feti. 
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